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THE ECONOMIC IMPORTANCE OF THE SCIEN- 
TIFIC WORK OF THE GOVERNMENT' 


By Dr. EDWARD B. ROSA 
CHIEF PHYSICIST, BUREAU OF STANDARDS 


SCIENCE IN THE WAR 


neering. During the twenty-five years preceding the 
outbreak of the war the enemy had developed science and the 
practical applications of science in a wonderful way. He had 
fostered the industries, developed shipping and foreign trade, 
and promoted scientific research and education until the Ger- 
man nation stood in the forefront of the nations of the earth. 
With a complete misunderstanding of race psychology and an 
utter lack of appreciation of moral values, the enemy had pre- 
pared for a sudden attack with crushing force when a favor- 
able occasion should arise. When the blow fell the allied 
nations were unprepared, not only for lack of armies and muni- 
tions, but for lack of industrial equipment, transportation 
facilities, and scientific development. Holding the enemy at 
bay under fearful odds while they built up their armies and 
their industries, the allied and associated powers utilized all 
the resources of science and engineering and a vast amount 
of accumulated treasure to make good their initial deficiencies 
and gain strength enough to wear out and overcome the 
enemy. In this titanic struggle scientists, engineers and cap- 
tains of industry were mobilized by the tens of thousands, and 
men and women in the industries by the tens of millions, in 
order that the soldiers and sailors in the armies and the fleets 
might be adequately supplied with food, munitions and equip- 
ment. The wonderful achievements of science under the pres- 
sure of necessity demonstrated the economic possibilities of 


1 Address before the Washington Academy of Sciences, May 20, 1920. 
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tor Great War was based very largely on science and engi- 
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scientific research. This demonstration was not altogether 
new, but the war brought it home more forcefully, and at its 
close one felt that never again would anybody question the 
importance and economic value of scientific investigation. 


NECESSITY FOR INCREASED PRODUCTION 


The war was conducted on such a gigantic scale that the 
world’s supply of raw and manufactured materials was largely, 
exhausted. The increased demand thus caused for labor and 
commodities, together with the inflation of currency and credit 
and in many cases the reduced efficiency of labor has raised 
prices beyond all precedent. Hardship and suffering have 
come to hundreds of millions of people throughout the world 
and political and economic confusion generally has resulted. 

The cost of living during the war increased considerably, 
but wages were so high that many classes of workers were 
more prosperous than ever. The government directed the 
channels of trade and controlled the supplies of materials with 
much success, and prices in most cases were kept within 
bounds. With the end of the war came an end of govern- 
mental control, and also with many an end of economy and 
thrift, and for these and other reasons prices have been mount- 
ing steadily ever since. Increased costs led to industria! 
unrest, strikes, high wages and further rise in prices. Profit- 
eering has been denounced in the press and sought out by the 
government, but the average of prices continues to rise. It is 
generally agreed that in order to bring down prices it will be 
necessary (1) to contract currency and credit, (2) to econo-. 
mize in the use of necessities and luxuries, and (3) to utilize 
raw materials and labor more effectively and expand the pro- 
duction of commodities. The first remedy must be worked out 
by financiers and economists. The second might be accom- 
plished by a nation-wide campaign for thrift and economy; and 
the third would be greatly aided by cooperative study and 
scientific and technical research on a comprehensive scale. 


THE GOVERNMENT AND INCREASED EFFICIENCY 


There is a shortage of labor in the country, and a tendency 
to shorten rather than to lengthen the hours of labor. If, 
therefore, production is to be increased without increased labor, 
it is necessary to increase the productivity of labor; that is, to 
increase the efficiency of men, of machines and of manufactur- 
ing methods. To economize in the use of staple commodities 
and luxuries, to reduce the waste of raw materials, to make 
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use of cheaper materials, to increase the efficiency of men, of 
machines and of processes, on a nation-wide scale and at an 
early date will call for intelligent and energetic effort, compar- 
able in difficulty and importance with the task before the 
country in 1917 when we entered the world war. It is not 
merely in order to reduce the cost of living to those millions 
whose incomes have not increased in proportion to the rise in 
prices, and who in many cases are suffering hardship and dis- 
tress; but it is to allay industrial discontent and forestal! 
economic and political disturbance or even disaster. The con- 
fusion and inequity that have resulted from the rise of prices 
threaten the stability of society. The governments of the 
world are face to face with the problem of improving conditions 
and allaying discontent. To hold that governments cannot or 
should not deal constructively with the most serious problems 
of society, but that such matters should be left to chance, with- 
out organized effort or leadership, is not a satisfactory position 
to take after the successful experience with government leader- 
ship in the war. The old idea that the less government we 
have the better, no longer applies, if it ever did. Society is 
made up in part of a multitude of groups, some of which are 
highly organized, and many are seeking the advantage of the 
group rather than of society as a whole. The government 
represents the interests of society as a whole, and its problems 
and responsibilities have increased enormously in recent years. 


THREE KINDS OF GOVERNMENTAL FUNCTIONS 


Henry C. Adams, in his treatise on the Science of Finance, 
classifies governmental functions into three groups, namely, 
(a) The protective functions of government, (b) the commer- 
cial functions of government and (c) the developmental func- 
tions of government. 

(a) The protective functions of government are divided 
into three principal classes: (1) Protection against invasion or 
encroachment from without is provided by the army and navy, 
and this has always been an important and relatively expensive 
department of a national government. (2) Protection of life, 
property and reputation, which is accomplished through police, 
fire departments and the courts. (3) Protection against the 
spread of disease, either physical or social. As crime is looked 
upon as a phase of social disease, this will include prisons, 
asylums, sanitary provision, public charities, etc. 

(6) The commercial functions of government include those 
which render a service for which payment is made by the in- 
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dividuals served, and are in general self-supporting. They 
address themselves primarily to the personal needs of the 
citizen rather than to the social needs of the state, and are 
performed by the state because it can render the service better 
or cheaper than private agencies. Examples are the post 
office, and in some cases railways, canals, telegraphs and other 
public utilities, patents and insurance. 

(c) The developmental functions of government “are such 
as spring from a desire on the part of society to attain higher 
forms of social life.” Society is not merely a collection of 
individuals, but is a conscious organism, and the interests of 
society require collective action in developing itself. This in- 
cludes, (1) public education, (2) public recreation, (3) provid- 
ing those legal and administrative conditions in which private 
business will be conducted in a just and equitable manner, 
(4) public investigation and control of public utilities, (5) de- 
veloping the resources and wealth of the state, which includes 
scientific and industrial research. 


DEVELOPMENTAL FUNCTIONS OF THE FEDERAL GOVERNMENT 


These three classes of functions are exercised to some ex- 
tent by municipal and state governments as well as the federal 
government. For the present we are concerned only with 
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those exercised by the federal government. The powers of the 
federal government were delegated to it by the states, and 


were intended to be those required for the exercise of sover- 
eignty by the nation in its relation with other nations, the 
maintenance of a national army and navy, the provision of a 
national currency, a common postal system, a uniform system 
of weights and measures (although this was not carried out 
as intended), the regulation of interstate commerce, etc. 

In the early years of our history, society was relatively 
simple, communication and travel were infrequent, and each 
community was comparatively independent. Hence local gov- 
ernments were, in many respects, more important than 
national. With the developments in transportation and com- 
munication which have resulted from steam and electricity, the 
forty-eight states have come very close together, commerce 
and industry have much in common everywhere, uniformity 
of practise and uniformly good practise are generally desired, 
and it has been a problem how to avoid confusion of admin- 
istration and industrial practise when there were so many 
legislatures and administrative bodies acting independently of 
each other. This has been partly accomplished by the coopera- 
tion of federal agencies with state bodies, leaving the legal 
authority with the states. 

Many protective and developmental functions have long 
been exercised by the federal government because they were of 
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common interest to all the people, and they could be performed 
more effectively and more economically by the federal govern- 
ment than by the several states, and there was no practicable 
way of getting the states to work in harmony on a common 
program. The people who support the federal government 
are the same people who support the forty-eight state govern- 
ments, and hence the plan of acting together through the fed- 
eral government in performing functions of interest to al! is 
not only economical and efficient but logical and just. 


SCIENTIFIC RESEARCH A LUXURY OR A NECESSITY? 


For many years the revenues of the federal government 
were ample and easily obtained. Taxation was indirect and 
not felt and many of the developmental functions of the gov- 
ernment were exercised with little question or objection. The 
Great War involved enormous expenditures and increased the 
fixed charges due to the public debt and other war obligations 
to several times the former budget. The result is that ex- 
penditures for education, scientific research and development 
work are severely scrutinized, and the question is raised as to 
whether we can afford to carry on such work on a generous 
scale. It is, of course, proper that every item in the national 
budget be closely scrutinized, and that nothing be passed which 
cannot justify itself. It is desirable, therefore, to inquire 
whether scientific research as carried on by the federal govern- 
ment is a luxury or a necessity; whether it is something to be 
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enjoyed when taxes are light and curtailed when taxes are 
heavy; or whether it is creative and wealth producing, and 
therefore to be increased and developed when expenses are 
abnormally large and a heavy debt must be liquidated. The 
question is, in short, whether scientific and industrial research 
and education are like good seed and fertilizer to a farmer, 
which are essential to the best success; or whether they are 
as luxuries to the rich which consume but do not produce, and 
which should be curtailed when necessary expenses increase. 


THE NATIONAL BUDGET 


In order to discuss the question concretely and with refer- 
ence to actual conditions, let us examine the national budget 
as it stands for the current fiscal year, with appropriations 
amounting to a total of $5,686,005,706, as given in the regular 
supply bills and three deficiency bills prior to May 1, 1920. 
For convenience, we may divide it into six parts as follows: 


Group I. Obligations arising from recent and previous 
wars, including interest on the public debt, 
pensions, war risk insurance, rehabilitation 
and care of soldiers, deficit in the operation 
of railways, expenditures of the Shipping 
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Board, European food relief and the bonus to 

government employees to partially cover the 

increased cost of living due to the war, a 

total of $3,855,482,585 
Group II. War and Navy Departments, expenses some- 

what above a permanent peace-time basis. . . .$1,424,138.677 
Group III. Primary governmental functions, including Con- 

gress, President and White House staff, 

courts and penal establishments, depart- 

ments of Justice, State, Treasury, Interior, 

Commerce, Labor, Interstate Commerce and 

other commissions, one-half the District of 

Columbia including all the necessary func- 

tions of government other than defense, ex- 

cept the commercial activities of Group V. 

and the research, education and develop- 

maatetes WOGH GE GORGE VE, 2. ccccccscccscce $ 181,087,225 
Group IV. Public works, including rivers, and harbors, 

public buildings, reclamation service, post 

roads, national parks and railway in Alaska.$ 168,203,557 
Group V. Commercial or self-supporting activities, in- 

cluding the Post Office, Patent Office, Land 

Office, Panama Canal, and Housing Corpora- 

tion, which taken together earn their ex- 

penses 
Group VI. Research, educational and developmental, in- 

cluding the wide range of work of the Agri- 

cultural Department, Geological Survey, Bu- 

reau of Mines, Coast and Geodetic Survey, 

Bureau of Standards, Bureau of Fisheries, 

Bureau of Foreign and Domestic Commerce, 

Bureau of Labor Statistics, Women’s and 

Children’s Bureaus, Vocational Education, Col- 

leges for Agriculture and Mechanical Arts, 

Library of Congress, Smithsonian Institution 

and the Public Health Service 57,093,661 


$5,686,005,705 


APPROPRIATIONS FOR FISCAL YEAR ENDING JUNE 30, 1920 


(As given in regular supply bills and three deficiency bills prior to 
May 1, 1920) 

Group I. Expenditures arising from Recent and Previous Wars 
Interest on the public debt? $1,076,637,000.00 
Pensions 216,382,540.00 
War risk insurance (estimated expenses above receipts 

$102,000,000) 120,852,806.00 
Federal Board for Vocational Education (rehabilitation) . 30,000,000.00 
Public Health Service (care of soldiers, etc.) 25,901,517.14 
Soldiers’ and sailors’ homes, cemeteries, etc. ........... 14,639,010.00 


Federal control of transportation. (Deficit and Ad- 
1,550,000,000.00 
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United States Shipping Board (estimated expenses, in- 
cluding funds reappropriated) 

European food relief 

(ther expenditures due to recent war 

Bonus to government employees 


War and Navy Departments 
Peace-time Expenditures) + 


$797,913,898.95 
Civilian 6,373.949.12 

Navy Department—Military 617,621,353.56 
Civilian 2,229.474.94 

25.02% 


Group II. 


War Department—Military 


Group III. 
Legislative 
Executive (President and White House Staff) 
Judicial (Federal Courts, Penal Establishments, etc.)... 
Department of Justice 
State Department 
Treasury Department: 
General, including collection of customs.$ 29,065,653.22 
Internal Revenue Service 29,751,170.00 
Coast guard 8,880,523.33 
Bureau of Engraving and Printing.... 7,010,425.00 
Department of Interior: 
General, including Alaskan Expenditures 
Indian Office and Indian Service 
Department of Commerce: 
General, including Bureau of Navigation 
Bureau of Lighthouses 
Steamboat Inspection Service 
Bureau of Census 
Department of Agriculture: 
Meat Inspection Service 
Department of Labor-Immigration, Naturalization: 
Employees’ Compensation, Conciliation, ete. 
Interstate Commerce Commission 
Federal Trade Commission 
Civil Service Commission 
Joint Commission on Reclassification of Salaries 
U. S. Tariff Commission 


1,940,684.92 
11,437,187.00 


920,725.52 
8,411,030.00 
995,890.00 
17,550,000.00 


Primary Governmental Functions 


685,842,000.00 
100,000,000.00 


4,467,712.46 


30,760,000.00 
$3,855,482,585.60 


(Somewhat above Permanent 


$804,287.848.07 


619,850,828.50 
$1,424,138,676.57 


10,837,936.47 
224,080.00 
12,124,884.24 
4,483,671.70 
12,331,371.97 


74,707,771.! 


13,377,871.92 


3,000,000.00 


5,464,337.32 
5,313,086.90 
1,205,000.00 
543,700.00 
50,000.00 
300,900.00 


* Disbursements for interest on public debt for the fiscal year 1920 
will be somewhat less than appropriations. 

® Appropriations to Railroads include $300,000,000 loan, but do not 
include the deficit from March 1 to June 30, 1920. 

* Disbursements for fiscal year 1920 will exceed by about one billion 
of dollars the above appropriations for the War and Navy Departments 
because of balances of appropriations carried over from 1919. 
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Bureau of Efficiency 
One half District of Columbia, Hospitals, etc. .......... 
3.19% 


Group 1V. Public Works 


War Department—Rivers and Harbors 

Treasury Department—public buildings (equipment and 
construction) 

Repairs and maintenance of public buildings in D. C..... 

U. S. Reclamation Service 

Department of Agriculture—rural post roads 

National Park Service 

Construction of railroad in Alaska 


Group V. 
Post Office Department—Surplus, 1919...$ 2,342,851.96 
Department of Interior: 

Patent Office—Surplus, 1919 

General Land Office—Estimated Sur- 

plus, 1920 
U. S. Housing Corporation—Estimated 

Operating Surplus, 1920 
Panama Canal—Estimated Deficit, 1920.. 


106,654.10 
1,500,000.00 


1,012,973.00 
3,297,337.00 


Group VI, 


Department of Agriculture: 

Forest Service—less receipts 
750,000.00 

Bureau of Animal Industry 

States Relations Service 

Bureau of Plant Industry 

Cooperative Agricultural 
Work 

Bureau of Markets 

Weather Bureau 

Bureau of Entomology 

Bureau of Chemistry 

Bureau of Biological Survey 

Bureau of Public Roads 

Bureau of Soils 

Bureau of Crop Estimates 

Bureau of Farm Management 
Farm Economics 

Horticultural and Insecticide 

Miscellaneous Investigations 

General Administration 


Department of the Interior: 
Geological Survey 
Bureau of Mines 
Bureau of Education 
Howard University 


of $4,- 
4,191,869.00 
5,783,231.00 
4,905,820.00 
3,379,638.00 

Extension 
3,080,000.00 
2,811,365.00 
1,880,210.00 
1,371,360.00 
1,391,571.00 
742,170.00 
594,320.00 
491,235.00 
372,484.56 


302,590.00 
252,940.00 
2,589,400.00 
1,715,626.58 


1,661,353.50 
1,216,897.00 
241,960.00 
121,937.75 


145,000.00 
9,100,867.82 


$ 181,087,225.41 


43,456,653.15 


10,319,076.11 
1,139,633.20 
7,511,000.00 
99,000,000.00 
777,195.00 


6,000,000.00 


$ 168,203.557.46 


Commercial or Self-supporting Government Activities 


Research, Eductional and Developmental 


$35,855,830.14 


3,242,148.25 
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Department of Commerce: 
Coast and Geodetic Survey 1,925,370.03 
Bureau of Standards 1,892,260.00 
Bureau of Fisheries 1,274,490.00 
Bureau of Foreign and Domestic Com- 
912,510.00 6,004,630.03 
Department of Labor: 
Bureau of Labor Statistics............ $ 321,690.00 
Women’s and Children’s Bureaus 320,140.00 641,830.00 
Treasury Department—Public Health Service 4,025,440.00 
Federal Board for Vocational Education 3,182,000.00 
Colleges for Agricultural and Mechanic Arts 2,500,000.00 
Library of Congress 925,825.00 
Smithsonian Institution 715,957.51 
57,093,660.93 
SUMMARY 
Group JI. Expenditures arising from Recent 
and Previous Wars .......... $3,855,482,585.60 67.81% 
Group II. 1,424,138,676.57 25.02% 
Group . Primary Government Functions... 181,087,225.41 3.19% 
Group IV. Public Works 168,203,557.46 2.97% 
Group VI. Research, Educational and De- 
velopmental 57,093,660.93 1.01% 


$5,686,005,705.97  100.00% 


ONE PER CENT. FOR RESEARCH, EDUCATION AND DEVELOP- 
MENTAL WORK? 


The first two groups together amount to 92.8 per cent of 
the total; public works ainount to 3 per cent, primary govern- 
mental functions 3.2 per cent, and research, education and 
developmental work 1 per cent. The population of the country 
being about 110,000,000, the total budget is about $50 per year 
per capita, of which fifty cents per year per capita is expended 
for the wide range of research, education and development 
work included in Group VI. That is, of the fifty dollars per 
year per capita collected for all purposes, a dollar and a half 
per year per capita is spent for what is here called the primary 
functions of government; nearly as much more is put into 


* For the next fiscal year, the appropriations needed for the railroads 
and Shipping Board, and for the Army and Navy, will be very much less 
than for the current fiscal year. The Treasury Department therefore ex- 
pects to be able to make a very substantial reduction in the floating debt, 
now amounting to nearly three billions of dollars. The appropriations for 
Group VI for the next fiscal year are substantially the same as for this 
year. The ratio of Group VI to the total will therefore be substantially 
the same as at present (namely, one per cent), if we include, as we should, 
the payments on floating debt and sinking fund in Group I, and if the 
total revenues for next year are approximately the same as this year. 
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DISTRIBUTION OF GOVERNMENT EXPENDITURES 
For FiscAL YEAR 1920 


public works, and fifty cents per year is put back into research, 
educational and developmental work, to promote scientific re- 
search, to increase production and efficiency, to develop wealth, 
to promote the public health, and to conserve our natural re- 
sources. This is a very small part of the total, hardly enough 
to be regarded as a burden on the nation. Indeed, one is led 
to wonder whether the total burden of taxation would not be 
lighter if the expenditure for scientific and developmental! 
work were increased; if, for example, it were one dollar per 
year per capita instead of fifty cents. In other words, if 
$110,000,000 were expended annually for this creative and pro- 
ductive work, would it not be easier to collect the five and 
a half billions for other purposes? To answer this question 
intelligently, it will be well to look a little closer into how the 
fifty cents per capita is expended and what is accomplished 


thereby. 
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DISTRIBUTION OF EXPENDITURES OF GRouP YZ 
For RESEARCH, EDUCATION AND DEVELOPMENT 


WoRK OF THE AGRICULTURAL DEPARTMENT 


Nearly two thirds of all the expenditures made under 
Group VI. are for the work of the Agricultural Department. 
Agriculture is the most important industry of the nation. 
Agricultural and animal products amount possibly to twenty- 
five billions of dollars per year. Food has risen in price in 
recent years along with other products, partly because of 
higher wages and higher cost of machinery and supplies used 
by farmers, but largely because the urban population has in- 
creased faster than the rural and the demand for food products 
has increased faster than the supply. It is of prime impor- 
tance to city dwellers that food products be produced in greater 
quantity, and this requires an increased efficiency or an in- 
creased rural population, or both. The Agricultural Depart- 
VOL. x.—2, 








18 THE SCIENTIFIC MONTHLY 


ment carries on a wide range of educational and experimental 
work in order to increase the production of farm products and 
to promote the interest of the farmer in his work, as well as to 
make life on the farm and in rural communities more attrac- 
tive. This not only benefits the farmer, but tends to keep food 
prices within reason for city dwellers. It is therefore sery- 
ing all the people, and its work was never so much needed as at 
the present time. It is spending about $1.50 for every $1,000 
of value of agricultural and animal products, and without doubt 
the results achieved pay many times the cost of the work. 
The work of the Forest Service is nearly self-supporting, and 
might have been put into Group V. This year, owing to 
unusual forest fires, its deficit is larger than usual. UJti- 
mately, it will be more than self-supporting. The work of the 
various bureaus is of great importance and absorbing interest, 
but time does not permit even a brief description. 


THE GEOLOGICAL SURVEY AND THE BUREAU OF MINES 


The Geological Survey and the Bureau of Mines are con- 
cerned with the mineral industries of the country; coal, iron, 
copper and the other industrial and precious metals, oil, gas 
and the water supply and the topography of the land. Our 
country is rich in these natural resources and we are spending 
them in prodigal fashion. It is the business of these two 
bureaus to survey and map the distribution of metals and 
minerals; to look for new sources of supply; to gather statis- 
tics and to increase safety and efficiency in the mining and 
metallurgical industries; and to consider what can be done to 
conserve these natural resources which, unlike the products of 
agriculture, are not reproduced in annual cycles, but when once 
used can never be replaced. In addition, topographic and 
water power surveys are made and mapped. The products of 
the mineral industries of the country amount possibly to six 
billions of dollars per year. They are indispensable to our 
manufactures, and a most important part of our national 
wealth. If these two bureaus were to spend in this important 
work of research and development, an amount equal to one 
dollar in a thousand of the annual value of mineral products, 
it would amount possibly to six millions of dollars per year, 
which is more than double present expenditures. Can there 
be any doubt that such a sum expended in the interest of the 
public that pays the entire cost, and must bear the burdens 
of any inefficiency that exists in the industries, would be amply 
repaid? For example, millions of dollars are worse than 
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wasted every year in accidents that could be prevented. Min- 
ing is one of the most hazardous of industries. The Bureau of 
Mines has done a great deal of valuable work, both in research 
and education, to make mining safer; but there is need for a 
great deal more than it has been able to do. The results of 
such work are available in all the states where mining is 
carried on. It can generally be done better, and far more 
economically, than if done by the states unaided by the federal 
government. These two bureaus are doing a work of great 
economic importance at a cost to the people of this country of 
three cents per capita per year. If it were doubled the burden 
would be only slightly increased, but the service rendered in 
the increased efficiency of production and fewer accidents and 
more intelligent use of our natural resources would be very 
considerable. This is a splendid example of the economic and 
social value of cooperation of all the people through the agency 
of the federal government in doing efficiently what is needed 


by all. 


THE BUREAUS OF STANDARDS AND OF FOREIGN AND DOMESTIC 
COMMERCE 


The Bureau of Standards develops and maintains the 
standards of length, mass, volume, temperature, electrical and 
optical measurements, prepares standard chemicals and does 
many other kinds of fundamental work; it does testing for the 
government and the public, and it carries out scientific and 
industrial researches to develop the industries. A very large 
amount of work is done for the army, navy and other depart- 
ments and for state institutions, so that not more than one 
half of its total expenditures can properly be considered as 
used for the development of the industries. Excluding food 
products, tobacco and liquors, the annual value of manufac- 
tured products in this country, over and above the value of the 
raw materials entering into them, is possibly $12,000,000,000. 
The Bureau of Standards spends this year a sum not more than 
15 cents per $1,000 of manufactured products in all its work, 
and as stated above, not more than one half of it is for the 
purpose of developing these manufactures. If this sum could 
be considerably increased, it would enable a much larger 
amount of work to be done and the work could be carried on 
more efficiently. I shall give examples presently of such work, 
and you may judge whether it would be profitable. 

While the Bureau of Standards maintains and makes avail- 
able the standards of measurement, of quality, of performance, 
and of practise, for commerce and the industries, and engages 
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in research to develop the industries, the Bureau of Foreign 
and Domestic Commerce is concerned with the development of 
commerce and our export trade. The importance of foreign 
trade to a great nation, and the opportunity and duty of the 
government in fostering that trade in all legitimate ways, 
need no emphasis on this occasion. In view of the position 
of America as a world power, and in view of the general desire 
that our foreign commerce may be not only profitably but 
creditably conducted, it would seem that this function of the 
government would be developed and strengthened. 


THE COAST SURVEY AND THE BUREAU OF FISHERIES 


The Coast and Geodetic Survey is one of the oldest 
branches of the government doing scientific and technical work, 
and until the establishment of the Bureau of Standards, kept 
the standards and did the testing of weights and wieasures. 
It is charged with the survey of the coasts and rivers to the 
head of ship navigation, and the publication of charts, giving 
the results of base measurements, triangulation, topographic 
and hydrographic surveys, deep sea soundings, temperature, 
magnetic observations, gravity research, determination of 
heights, latitude, longitude, and reference points for state 
surveys. The work is very fundamental and important and 
has been done with a high order of precision and thoroughness, 
and with marked credit to the government. 

The purpose of the Bureau of Fisheries is the stimulation of 
the production and consumption of fish as an important source 
of food. To stimulate production, scientific research on the ° 
habits and propagation of fish is carried on. The breeding of 
fish and their distribution into lakes and streams is done on 
a large scale. In all of this work, but particularly in connec- 
tion with the propagation of fish and the protection of fish 
against lawlessness, the Bureau cooperates with the various 
states. The responsibility of the government for work of this 
kind is obvious, and there can be no doubt as to its being 


profitable. 


THE BUREAU OF LABOR STATISTICS AND THE WOMEN’S AND 
CHILDREN’S BUREAUS 


The Bureau of Labor Statistics gathers the statistics of 
wages in the various industries and of the cost of living, and 
publishes much valuable material of interest to labor and 
capital. The prosperity and happiness of all the people depend 
to a considerable extent upon industrial peace and freedom 
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from strikes and disorder. Industrial peace and contentment 
require justice and fair dealing between employers and em- 
ployed. In order that both may know what is just and fair, 
statistical information as to wages and changes in prices and 
the cost of living is essential. It is probable that the greatest 
obstacle to a good understanding between employers and em- 
ployed is lack of information. Suspicion and prejudice often 
give way to sympathy and understanding when full informa- 
tion, including information about what others are doing, is 
made available. The good results achieved by generous treat- 
ment of labor should be put before all employers, and if the 
government would spend more on research and education in 
this important field, might it not save much that is now spent 
in other directions? And might not the public be saved much 
both in expense and inconvenience that results from industrial 
warfare? This subject is of such tremendous and far-reach- 
ing importance that one is led to ask whether the government 
is doing as much as it should in this connection. 

The work of the Women’s and Children’s Bureaus is rela- 
tively new, but of great importance. Women are employed in 
the industries more than ever before, and the high wages and 


shortage of labor increase the pressure for the work of chil- 
dren. In the interest of the state, apart from considerations 
of humanity, women and children should be protected in the 
industries; and the work of these two bureaus is therefore of 
fundamental importance. It seems likely that it will grow 
rapidly in magnitude and occupy a larger place in the public’s 
thought. 


EDUCATIONAL WORK 


The Bureau of Education collects and disseminates infor- 
mation concerning educational matters. The federal govern- 
ment has never taken a very active part in the educationa! 
work of the country. Whereas cities spend an average of $6 
per year per capita for education and the states and private 
agencies about $3 per year per capita, the federal government 
spends only 6 cents per capita per year, including the sums 
expended in vocational education and assistance granted to 
colleges of agriculture and mechanic arts. Common schools 
and high schools are maintained by towns and municipalities, 
with some aid from the state. Normal and secondary schools, 
colleges and universities, are maintained by the states and 
private agencies. Indeed private schools and privately en- 
dowed colleges and universities constitute a very important 
part of our educational system. The federal government, on 
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the other hand, has no national university, and spends no 
money in the District of Columbia on higher education, except 
for Howard University for colored students. For many years 
the Bureau of Education has been doing a valuable work in 
keeping a record of the educational work of the country. Its 
support might well be greatly augmented, its scope broadened 
and its activities and responsibilities correspondingly in- 
creased. We believe thoroughly in this country in popular 
education. We believe that the welfare of the state demands 
an intelligent electorate, and that material prosperity goes with 
education. The war revealed an unsuspected percentage of 
illiteracy in the men examined for military service. A mil- 
lion men in the draft could not read and write. The federal 
government might well take greater responsibility in matters 
of education and cooperate more actively with the states, 
setting standards for educational work and giving direction 
and encouragement where they are needed. A department of 
Education with a cabinet member at the head, has more than 
once been proposed, and is even now being discussed. 

Better facilities for higher education in the District of 
Columbia would be of great value to thousands of federal em- 
ployees, as well as to other residents of Washington. The 
desire of federal employees for educational advancement should 
be encouraged and the needed facilities supplied, partly for 
their own sake and partly because they would thereby be en- 
abled to render better service to the government. Washing- 
ton is the proud capital of the richest nation on earth, and 
yet there are few cities in America and few capitals anywhere - 
in the world where so little is done for higher education. 

Recently, the Federal Board for Vocational Education has 
been established, and a substantial sum placed at its disposal. 
The need for vocational training was emphasized by the re- 
sults of tests made in the army. Of men claiming expert 
knowledge of the skilled trades, only six in a hundred were 
found to be really expert. The Board assists the states finan- 
cially and otherwise in developing and maintaining a system 
of vocational training. Such work is greatly needed as in- 
dustry itself fails to supply the training necessary. 

For many years the government has been cooperating with 
the states by paying a certain sum of money each year to one 
college in each state for the teaching of agriculture and me- 
chanic arts. This was provided for under the Morrill act, and 
these payments now amount to $2,500,000 per year. In most 
cases these sums are a very substantial! help to the institutions 
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receiving them, and undoubtedly do a very great deal of good 
in the aggregate. 

An English juurnal, commenting on the increased sums 
allotted in the English budget for next year to scientific and 
industrial research, has this to say: “Education and the 
financing of that education are important subjects. Indeed, 
we do not hesitate to say that upon the right methods of in- 
struction being followed depends very largely the future pros- 
perity of the nation.” 


THE LIBRARY OF CONGRESS AND THE SMITHSONIAN 
INSTITUTION 


The Library of Congress is a great national institution, 
corresponding to the British Museum and the Bibliothéque 
Nationale. It is properly grouped with the educational insti- 
tutions of the government, and it is an institution of which 
all Americans are proud. It is a great library, housed in a 
beautiful building, useful to thousands, enjoyed by hundreds 
of thousands. The country approves a generous policy toward 
this activity of the government, devoted as it is to art and 
education. 

The Smithsonian Institution and the National Museum are 
national institutions devoted to science, art and natural his- 
tory. The Smithsonian Institution has a private endowment, 
but the greater portion of its funds come from the government. 
It carries out scientific researches in the physical and natural 
sciences and has extremely valuable collections in its museums 
and art galleries. The government has not done as much in 
promoting art and collecting works of art as have many other 
governments, and it is to be hoped that much may be done in 
the future to compensate for past neglect of these matters. 


THE PUBLIC HEALTH SERVICE 

The Public Health Service is one of the most important 
of the agencies doing work of research and education. It 
maintains supervision over incoming vessels to prevent the 
introduction of diseases; to prevent the spread of diseases 
between the states it makes inspections and cooperates with 
the state departments of health; statistics of diseases are col- 
lected and interpreted; and scientific research is carried out to 
develop methods of preventing the spread of disease. 

The Service has recently formulated a comprehensive 
health program to be carried out on a nation-wide scale by 
the active cooperation of federal, state and local authorities 
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and voluntary organizations. That these needs are urgent is 
shown by the fact that more than one third of all men examined 
under the draft during the war were rejected for physical 
defects and diseases. The Surgeon General states that in large 
measure these defects and diseases could have been prevented 
had proper attention been given to them, especially in child- 
hood. This unsatisfactory condition of the public health shows 
the need of greater attention on the part of the federal govern- 
ment, and more systematic cooperation between local and 
national agencies. This systematic cooperation is obtained by 
the federal aid extension principle, as in the construction of 
good roads, and agricultural education. 

A large amount of most valuable medical, statistical and 
research work is carried on by the Public Health Service, 
which has been greatly developed in recent years. The oppor- 
tunities presented in this work for growth and increased use- 
fulness are almost boundless. In addition to its work in con- 
nection with the public health, a large amount of work is done 
in the care and rehabilitation of sick and wounded soldiers. 

The foregoing brief outline of the activities of the various 
government agencies included in Group VI gives a very incom- 
plete statement of the research and educational work done by 
the government. It is, however, intended to convey some idea 
of the wide range and important character of this work, and 
its great possibilities for development if more adequate provi- 
sion could be made for its support. A portion of the work of 
the Bureau of Chemistry, the Bureau of Standards, the Coast 
and Geodetic Survey and other bureaus of Group IV would . 
have been included in Group III if the work of the bureaus had 
been split up and the classification had been more detailed and 
exact. On the other hand, a portion of the work of the Naval 
Observatory, the Bureau of the Census, and other bureaus in 
other groups is scientific and educational. It is not possible 
to make a simple classification that is perfectly exact, but it is 
believed that the one given is sufficiently exact for the purpose. 
The Public Works group has value in economic development, 
but it is not research and educational, and is quite different 
from most of Group VI. It is now proposed to speak more in 
detail of one important kind of scientific research, namely, that 
designed to develop the industries of the country. This work 
is done primarily in the public interest, although it is generally 
helpful and beneficial to the individual owners. 

(To be concluded) 
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I. THE CONCEPTION OF RESEARCH 


ESEARCH has been for years past a term with which to 
k conjure, but one to which often only the vaguest and 
most indefinite meaning has attached. It is frequently used 
as though it were a sort of trade name, a label wherewith to 
mark goods of a certain merchantable character. In point of 
fact there are at least as many types of research as there are 
research men—indeed probably more. Research may be good, 
bad, or indifferent; it may be thorough or careless, funda- 
mental or accessory, substantial or superficial, and while cer- 
tain of these distinctions are too obvious to be labored, there 
are others which deserve a word of comment. 

A distinction often drawn, and having a certain practical 
validity, is that between research in pure science and research 
in applied science. It is easy to magnify this distinction quite 
out of proportion to the actual facts. The objects of research 
in pure science and the motives inspiring the work may be 
appreciably different from those encountered in the field of 
applied science. But the technique of the procedure in the 
two cases may be all but indistinguishable and either variety 
of research, if it is to survive the test of scientific criticism, 
must be based upon absolutely fundamental scientific prin- 
ciples. In the last analysis, the difference reduces almost 
wholly to the psychological question of motivation. The man 
working in the field of applied science has before him a con- 
crete specific issue involving some immediate practical exi- 
gency. The worker in pure science has quite as definite a 
specific problem, but it is not one which has arisen out of, 
nor which necessarily exists in obvious relation to, an imme- 
diate demand. Beyond this I doubt if significant differences 
exist. 


1 Delivered before the Association of American Universities, Colum- 
bus, November 8, 1919. 








THE SCIENTIFIC MONTHLY 


Another distinction which is of great consequence for the 
development of research consists in the origination of new 
methods, as distinguished from the application of old methods 
in a new field. From the point of view of the value of the 
results obtained the difference is not always of marked im- 
portance, for it not infrequently happens that discoveries of 
crucial significance come out of the application of an accepted 
technique. But it is perfectly clear that we can make use of 
a distinctly less fertile and ingenious type of mind to carry 
forward the application of a method in fields slightly different 
from those in which it has been previously used than is re- 
quired for the discovery of new basic principles and the inven- 
tion of fundamentally new methods. For example, the dis- 
covery of the Roentgen rays is an achievement of a very dif- 
ferent order from the devising of some new medical use of 
them, and yet the latter may be popularly adjudged the matter 
of prime human significance. Every university man is fami- 
liar with the phenomenon of a series of doctor’s theses, each 
carrying out in a slightly different range—let us say in a series 
of biological species—methods devised perhaps by a professor 
in charge and by him tried out in a few groups to start with. 
Such work is accepted as original research and unquestionably 
has a measure of originality, inasmuch as there are almost 
invariably some new and unexpected conditions to be met 
which require modifications of greater or less degree in the 
application of the method. But original research in the largest 
and most generous sense of the term such work is not. 

I venture to draw attention to the issue because research is 
commonly identified with marked originality, as though the 
two things were intrinsically synonymous. In the case of the 
most important research no doubt this is substantially true, 
but such research shades off through indistinguishable grada- 
tions to a form in which the element of originality is reduced 
to the vanishing-point. It would be a fundamentally wrong 
inference to assume that because the originality is small there- 
fore the results which may be gained are of little value and 
that research of this character is to be discountenanced. The 
fact is that research work is capable of being organized in 
ways not wholly dissimilar to the organization of our great 
industries and as such is capable of appropriating and con- 
trolling intellectual capacities of the most varied kind. 

I would accordingly urge that in our conception of research 
we look beyond the peculiar combination of intellectual traits, 
which may characterize any one individual, and think of it as 
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the organized technique of science itself for its own propaga- 


tion. It is, so to speak, the reproductive process of science. 
When thus conceived it takes on a far larger and more mo- 
mentous aspect than when thought of, as too often at present, 
as being a mere appendix to the process of science, a sort of 
luxury of the scientific idle rich. Such a conception is false in 
practically every essential particular, and yet it is not infre- 
quently encountered in acadamic circles, especially where the 
traditional humanistic interests are exclusively cultivated. 


Il. DISTRIBUTION OF RESEARCH FUNCTIONS 


At no point in the present administration of research in- 
terests in educational institutions is there perhaps more need 
for searching analysis of present practises than in the methods, 
or lack of methods, whereby particular lines of research are 
undertaken. Almost every great university is put in the posi- 
tion of attempting to foster all the major fields of research and 
an unlimited number of accessory ones. Local pride has re- 
peatedly led to the effort to develop forms of research which 
may be intrinsically of minor consequence and altogether 
anomalous in the regions where they are undertaken. State 
institutions are constantly subjected to pressure of this char- 
acter, leading to the formation of new departments, some of 
which have no substantial justification beyond the gratification 
of the ambition of some energetic professor or some small 
group whose interests will theoretically be promoted in this 
way. There exists at present no adequate device by which an 
indefinite continuation of these conditions may be avoided. In- 
deed, it is but quite recently that there has grown up any con- 
siderable body of opinion recognizing the wastefulness of the 
present practises. It is of course a matter of the utmost deli- 
cacy, and one calling for great breadth of knowledge and great 
sanity of judgment, to attempt in any fashion to allocate re- 
sponsibility for particular kinds of research. At the very 
outset one is met with the contention that any such artificial 
distribution of functions would operate seriously to cripple 
individual initiative. And yet the contrary consideration is 
quite as urgent. To equip every university in the country to 
carry on research in agriculture, in forestry, in all the branches 
of engineering, and, for that matter, in all the physical, chem- 
ical, and biological sciences, would obviously be wasteful of 
equipment and physical resources, and all but impossible of 
execution in the matter of personnel. Certain rough lines of 
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division are in point of fact at present operative. Some in- 
stitutions by mere virtue of the fact that they secured an early 
occupancy of a field have developed to a considerable degree of 
advancement research work in special directions which might 
perhaps have been more advantageously developed elsewhere. 
But meantime, being in possession of the property, it would be 
ill-advised to attempt to dispossess them. In any event while 
it is futile, and were it not futile it would be unwise, to attempt 
any arbitrary and coercive methods in the solution of this gen- 
eral problem, it is not too much to hope that by intelligent 
voluntary cooperation something may be done to safeguard the 
situation against an indefinite continuation of the present con- 
dition. Through the generosity of the General Education 
Board, the Education Division of the National Research Coun- 
cil is undertaking a careful study of the actual research facili- 
ties of the educational institutions in the country. Some illu- 
mination will certainly come from this analysis. 


III. PERSONNEL 


One of the first prerequisites for a satisfactory adjustment 
of the present complications is to be found in improved methods 
for the stimulation and selection of research men. There is a 
considerable public opinion suspicious of the utility of a great 
deal of the research which has been fostered by the government 
and by educational institutions. It is a conservative assertion 
to say that this opinion has a substantial basis in fact and that 
an appreciable part of the output of scientific research in any 
given year is of very trifling value from the point of view of’ 
either its immediate or its remote implications. But, as in 
most human processes, in order to make sure of the essential 
nucleus of valuable research material, we must probably en- 
courage a considerably larger amount of productive effort than 
we can expect to realize upon at all completely. One hundred 
per cent. efficiency in such matters is not to be expected. 
Nevertheless, there is every reason to believe that we can ma- 
terially improve the present methods of selection for research 
careers, and this in two directions: first, by discouraging the 
unfit, the second, by giving far more encouragement to those 
possessing the necessary native endowment. 

In educational institutions, from which come by far the 
larger number of research men, it should be possible to estab- 
lish filtration methods which will eliminate candidates for re- 
search careers who give too little promise of success. At the 
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present time the opportunity to carry on research is almost 
wholly dependent upon the moral and social initiative of the 
individual rather than upon his sheer intellectual endowment. 
If he be sufficiently persistent, he may secure opportunity to 
be free from portions of his other academic duties in order to 
prosecute research. And let no one underestimate tenacity 
of purpose in a research career, but it is not the only desider- 
atum. I have no panacea to offer for the contro] of researcl. 
privileges, but I should suggest that a more careful scrutiny, 
either by research committees or by directors of research, 
would assure a more promising allotment of opportunity and 
leisure than now exists. No doubt a practical distinction must 
be made at this point between the graduate student and the 
instructor. Both should be called on to justify their opportuni- 
ties for large freedom in research, but the methods for hand- 
ling the two cases would differ materially. I recognize at this 
point the danger of arbitrary discrimination, but I doubt 
whether it is of serious moment. Far more important, in any 
case, is the encouragement of the unequivocally gifted research 
man. This encouragement should be in part in the form of 
public recognition, both inside and outside the academic circle, 
and in part should take the form of increased opportunity for 
productive work. The National Research Council is at pres- 
ent, through the generosity of the Rockefeller Foundation, 
making an interesting experiment of this kind in the field of 
physics and chemistry by offering to a group of men, who 
have already demonstrated their capacity, an opportunity to 
give their entire time and attention through several consecu- 
tive years to uninterrupted research. It is confidently believed 
that this device will gradually produce a group of research 
men of the highest quality whose worth will in this apprentice 
period have been indubitably establish. If the experiment suc- 
ceeds—and a similar procedure which has been in operation in 
England for a number of years gives every reason for opti- 
mistic prediction—there is no reason why the same principle 
should not be applied in other ranges of science. The research 
man deserves a living wage, public recognition of the unique 
contribution which he makes to social progress, and the best of 
opportunities for capitalizing his talents for scientific 
discovery. 

In certain universities, if one may trust current report, 
there is crying need for the creation of a “research atmos- 
Phere,” with all that it involves of appreciation for the pecu- 
liar requirements of the investigator. To plead for this argues 
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no callous disregard of the obligation to give instruction, but 
it does betoken the fundamental faith in research as the foun- 
tain head of creative intelligence, without which all education 
must become sterile. The solution of the problem will vary 
from institution to institution. In some, research committees, 
if energetic and patient, can produce admirable results. In 
others, different devices may be preferable. But the research 
man must ask if he expects to receive. 


IV. TRAINING RESEARCH MEN 


Never before has the outlook been so grave for the procure- 
ment and training of the required number of research men. 
Stimulated in large measure by the experiences of the war, the 
great industries, to say nothing of commercial concerns of al! 
kinds, are calling for expert scientific men often to carry on 
explicitly research forms of work, in numbers quite exceeding 
the present available supply. They have been raiding college 
faculties in a fashion only too well understood by this group 
present here to-day. Each one of us can count a score or more 
of men among our colleagues who have been tempted away from 
the high thinking and distressingly plain living of the academic 
life to accept a competency, and often much more, at the hands 
of the industries. The tragic part of this transaction is not 
that the fine gold of academic self-denial is thus transformed 
into a baser social metal—regarding this aspect of the case 
most of use, if not envious, would at least be complacently in- 
different—but that by the removal of such men from the uni- 
versities these institutions, in which at present alone are to be. 
found proper conditions for the training of scientific research 
men, are seriously crippled, with little or no possibility of 
making good with any promptness the damage thus done. 

One can perhaps hardly blame the leaders of the industries 
for taking good men wherever they can find them, and in view 
of the low estimate in which college and university men have 
generally been held by the great lords of business and industry 
there is some poetic justice in seeing them obliged to provide 
themselves at a critical stage of their development with a per- 
sonnel largely selected from among these previously despised 
members of the community. But the suicidal character of this 
policy, if carried forward without modification, is too obvious 
to require comment. It is surely a short-sighted policy, against 
which the experiences of the war give every necessary warn- 
ing, to use up at one fell swoop all, or any large part of, the 
national resources for producing a trained personnel. Yet this 
is exactly what is now going on. 
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Stripped of its equivocations and apologetics, what the case 
amounts to is that the universities must by one means or 
another be enabled to pay such salaries to their scientific men 
and give them such conditions of work as will constitute an 
adequate offset to the temptations offered by business and in- 
dustrial life. It is known that we desire to encourage the in- 
troduction of the highest type of scientific talent wherever it 
can be used in commerce and the industries, but as a national 
program it is our solemn duty to draw public attention to the 
ultimate price we shall pay if we continue the present process. 
This price will unquestionably be no less than national scientific 
bankruptcy with the inevitable reflex of this in an ineffective 
scientific equipment of the industries themselves. Nations 
which guide their affairs more sanely in this particular will 
certainly outstrip us. If the industries are going to rehabili- 
tate themselves in any large degree through improved scientific 
methods—and this seems to be what the immediate future has 
in store—they must be brought to appreciate that either 
through governmental intervention, or through their own direct 
contributions, the universities must be kept at a high level of 
efficiency in the training which they give to young scientists. 

In my judgment this particular association can hardly do 
any one thing more useful for the safeguarding and develop- 
ing of research interests than by setting its face energetically 
to nation-wide propaganda for the speedy betterment of the 
conditions of research workers and the trainers of research 
workers in universities. 

In the minds of most college and university authorities 
there seems to be little or no question that the ordinary work of 
instruction should go forward side by side with training in 
research and with the actual research work of the scholar in 
charge. To this view, however, there are not a few vigorous 
dissenters. They urge that the conjoining of teaching and 
research in American institutions is more or less of a national 
accident and that there is no necessary connection between the 
two. They insist, and with much force, that to expect a man 
to do good research who is obliged to teach several hours a day, 
or even every other day, is in many kinds of research work to 
expect the impossible. A man needs not only the uninter- 
rupted concentration of attention, but in the case of many 
types of investigation he must literally be personally present, 
watching and controlling the course of the phenomena which 
he is studying. It seems more than open to question whether 
or not universities have as yet experimented with sufficient 
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boldness and ingenuity in devices to assure research workers 
time uninterrupted by the routine of instruction. A few gso- 
called research professorships have indeed been established. 
but these are the exception, and their success is not as yet 
wholly assured. Is it, however, impracticable to insure to 
competent research men for some definite amount of time—say, 
six months in the year, or some other convenient period—com- 
plete freedom for research work? In institutions whose 
schedule permits, some men have been able to free themselves 
from class-room work for half the week and in this time to 
achieve a large amount of research. Of course the practical! 
difficulty which the administrative officers are confronted with 
is the securing of the necessary amount of instruction to care 
for the unlimited number of students who insist upon besieging 
our universities. There is in many of these institutions entir: 
willingness to give the research man reasonable opportunities, 
but there is often the insuperable barrier just referred to. 

As is well known, there is also an appreciable body of opin- 
ion holding that research work should be organized under the 
jurisdiction of exclusively research institutes and that it should 
not be attempted on any large scale in universities. Whatever 
may be said of the ultimate merits of this position, it represents 
at the moment a purely academic expression. There are not 
institutes enough, and there will not be in any near future, to 
care for even a fraction of the research work which must be 
done. Moreover, whether the opinion is justified by final expe- 
rience or not, it is at present unquestionably the view held by 
the vast majority of academic and scientific men that both in- 
struction and research are in the last analysis benefited by their 
juxtaposition in one institution. Furthermore, it must not be 
forgotten that the purely research institution is sterile in the 
production of trained personnel. It may train a man in its own 
technique within the field of its own endeavor, but it must re- 
ceive the recruit from the university already trained in the fun- 
damentals of science, and from no other source can this supply 
at present be secured. Whether men trained in institutions 
that themselves do not conduct the highest forms of research 
are generally likely to become successful investigators in the 
institutes is a question to which only the most daring would 
venture an affirmative reply. 


V. ORGANIZATION AND COOPERATION IN RESEARCH 


It is a not infrequent remark, and one which I believe to be 
measurably just, that science despite its magnification of 
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method has never seriously worked out the method of its own 
organization. For the most part, it has thus far rested on in- 
dividual initiative and on such loose forms of cooperation as 
are based upon the magnetic or coercive personality of some one 
scientific man. Assuredly, no one expects to create a system 
of scientific progress which will in any sense be independent 
of the presence of commanding intellects; but it is equally cer- 
tain that scientific men have as yet achieved only the most ele- 
mentary beginnings of the organization of scientific interests. 
Indeed, it has been something of a fetish among scientists that 
we must rely upon individual inspiration and initiative, and 
that the individual worker must be safeguarded in every pos- 
sible way from the corroding influence of administrative or- 
ganization. It has unfortunately been generally assumed that 
an organization which interests itself in research will inevitably 
exercise such a depressive influence on the research worker. 
This I believe to be essentially untrue in theory, and I am at 
the moment connected with an organization which is directing 
all its energies to proving it untrue in fact. No doubt there 
will always be wide ranges of scientific work where the indi- 
vidual must toil more or less alone, but, on the other hand, no 
one who has thoughtfully contemplated the conditions under 
which modern science does its work can have failed to be im- 
pressed with the innumerable unimproved opportunities for co- 
operation. 

In the first place, we have, through processes which I need 
not stop to describe, parceled out the field of knowledge to a 
great group of sciences, each of which, perhaps not unnaturally, 
is disposed to claim supreme jurisdiction over its own bit of 
territory. The world of science has thus come to present some- 
what the appearance of an English landscape with its checker- 
board effect of small fields set off from one another by high, 
impenetrable hedges. To one who toils inside such a field, the 
universe is limited by his own hedgerow, and inside it he de- 
sires to be left in peace to cultivate his crop as best may suit 
him. The parable has of course its element of exaggeration, but 
it is unfortunately not so much exaggerated as one might wish, 
and there are not a few scientists whose thought and speech 
would seem to indicate an amazing lack of appreciation of the 
intellectual context of their own work. 

The actual fact, of course, is that the dividing lines of science 
are, like the hedgerows, in large measure arbitrary and prac- 
tical, and consequently subject to persistent modification. 
Practically speaking, chemistry and physics are profitably con- 

voL. x.—3. 
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ducted as separate sciences, and yet they overlap and impinge 
upon one another in ways which have already created the 
border science of physical chemistry. Botany and zoology have 
similar relationships. Chemistry and physiology are neighbors 
of the most intimate kind. Psychology and neurology can 
hardly get along the one without the other, and so it goes, 
Under the present organization of science—or lack of it—there 
is no localized responsibility for bringing together in cooper- 
ative enterprises research workers occupying fields that are 
thus convergent or overlapping. There is genuine need for 
such cooperative work in many different directions, and one of 
the first obligations of any method adopted to further the gen- 
eral interests of scientific research must be the providing for 
investigations which shall thus bring together the scientists 
now occupying neighboring but distinct fields. 

- Obviously organization in research must involve something 
substantially different from organization in enterprises of 
other kinds, for example, war, industry, sport, and exploration. 
Organization, I take it, looks primarily to the efficient muster- 
ing of all the resources available for a given undertaking, and 
as the ends desired vary, so do the means for their attainment. 
In war the individuality of the private soldier must be in large 
measure subordinated to the conceptions of the high command, 
and while any ideas he may have to offer may theoretically be 
received, in practise his initiative is reduced close to the zero 
point through the larger part of his service. Obedience, rather 
than initiative, is the first military virtue. Similarly in in- 
dustry, ideas are desired and generally encouraged, but never- 
theless in the stress of the day’s work each individual workman 
must play his previously assigned part, play it promptly and 
without debate, become in short a cog in the great machine; 
otherwise production is blocked and economic disaster may be 
the result. Initiative and ingenuity are essential at the top of 
the organization. Moreover, ideas supplied from workers at 
any level of the process are welcome in progressive industries, 
but the actual application of them to the procedure in hand 
must ordinarily come from above and the individual unit in the 
machine must function more or less mechanically. 

Evidently organization in research calls for quite a dif- 
ferent distribution of effort. Individual initiative, resource- 
fulness, ingenuity, imagination, vision, must be kept at a high 
pitch all along the line. Here we are not concerned with quan- 
tity production of a stereotyped product, of which the hundred 
thousandth specimen shall exactly resemble the first. On the 
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contrary, the product is in some sense constantly varied, and 
unless it prove to be varied, the process has failed of its pur- 
pose, has degenerated into mere hack work, or has been based 
on essentially mistaken principles. On the other hand, the 
conception not infrequently entertained that the research man 
is necessarily the genius working in seclusion is essentially un- 
true to most of the facts. Many a genius works in seclusion 
and all research men must be free to work undisturbed at the 
task in hand; but there are many forms of scientific problems, 
whose solution is essential to the modern world, which are so 
complex that no one scientist is equipped to deal with them 
single-handed. Either they must wait for their solution upon 
the accidental arousal of interest in the appropriate group or 
there must be some definite purposeful cooperation established. 
The great fundamental discoveries may perhaps, as a rule, 
await the wholly spontaneous efforts of the great genius, but 
many discoveries of the utmost value to humanity have come 
from the somewhat accidental observations of men of essen- 
tially moderate talents. And not only so, but a very large frac- 
tion of the progress in our scientific knowledge in the last fifty 
years has come, not from the work of the occasional genius, but 
from the hard, persistent, thoughtful investigations of men 
who would never be classed as geniuses in any ordinary sense, 
but rather as trained men of large native ability. This group 
of men is more often than not eager for those forms of contact 
with other scientific workers which shall enlarge their own out- 
look upon the problems with which they are engaged and which 
shall enable them to pursue more effectively their individual 
researches. For such men betterment of the machinery of 
scientific cooperation and the dissemination of useful scientific 
information not only involves no invasion of their individual 
initiative, but often is the condition of its successful expression. 

To put it in slightly different form and at the risk of repe- 
tition, one may say that a fairly prevalent conception of re- 
search associates it with the somewhat mystical intellectual 
operations of the genius, or “near-genius,” to tamper with 
which is a kind of profanation. In this view one must simply 
wait upon the deliverances of fate. To attempt to assist by any 
devices of organization is futile. As a matter of fact, large 
areas of the most needed research lie in territory where prop- 
erly trained men of talent, given proper conditions of work, 
may produce constantly and in increasing measure results of 
the utmost consequence. But one of the conditions of maximal 
efficiency is that they shall work inside the framework of a gen- 
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eral program in which there is intelligent cooperation in the 
allocation of the field and in the constant communication of re- 
sults achieved. Such distribution of responsibility and effort 
is entirely consonant with the fullest actual initiative which 
any scientist can desire. No one compels him to investigate 
where he does not desire so to do, but by a centralized device 
for planning he can make his effort count for far more than 
when he works wholly alone. This is as true of the zones of 
pure science as it is of the regions of applied science where 
organization is often thought of as less foreign to the ends 
sought. Indeed in the research laboratories of a few of the 
great industries such cooperation has produced the most re- 
markable results. 

Even if organization in research meant no more than 
thoughtful discussion and planning among a group of men en- 
gaged in the same lines of work, it would be immensely worth 
while. For example, here are a dozen forestry experts in posi- 
tion to determine the research problems which shall be first 
attacked by the staffs of a dozen different organizations. If 
there be no contact among them, they may all decide to start 
upon exactly the same problem or upon utterly disconnected 
problems. Undoubtedly, some excellent result may emerge 
under such conditions. Yet nothing is more certain than that 
the energies of the entire company could have been invested to 
far better purpose with much less of wasted effort had there 
been intelliges planning before work began. There is abun- 
dant practical “éxperience to justify this conclusion. Repeat- 
edly it has occurred that men working in entire ignorance of 
what others in their field were doing have traversed the same 
ground and with results which in no wise justified the wasted 
effort. 

But, as a matter of fact, organization in research means 
much more than this. Many highly important projects, as we 
have observed before, involve for their execution the converg- 
ing efforts of men in different fields of science and in applied 
science in particular. The agencies interested in improvement 
of methods must at times come together to set in motion the 
necessary research work, or it will not get done. Further- 
more, the technique for the prompt and convenient dissemina- 
tion of information regarding discoveries in research is at 
present lamentably imperfect, and we shall never capitalize our 
scientific energies at anything like their full value until this 
condition is removed. 

As a matter of fact, cooperation in research may be profit- 
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ably developed, first, as between scientists working upon re- 
lated problems in the same general field, say, physics; second, 
as between scientists in different but adjacent fields, e. g., 
chemistry and biology; third, as between scientists in different 
countries, where such cooperation is often essential to success; 
fourth, as between agencies like the industries requiring the 
benefits of research; fifth, as between organizations, e. g., gov- 
ernment bureaus, experiment stations, and universities; and 
sixth, by improvements in methods of rendering easily ac- 
cessible information regarding scientific discoveries. 

As practical illustrations of the type of thing we have in 
mind certain of the problems of public health may be men- 
tioned; for example, sewage disposal presents a question in 
which the organic chemist, the colloid chemist, and the sanitary 
engineer are all necessarily involved. The National Research 
Council has secured the services of a very representative com- 
mittee to study the fundamental problems of food and nutri- 
tion, a problem which in this same way represents the com- 
bined interests of a considerable group of sciences. The suc- 
cessful solution of the problem can not be reached without the 
cooperation of men representing these distinct but related fields 
of science. One of the most promising ranges of contemporary 
research is in that border-line group of problems in which the 
biologist, the chemist, and the medical scientist find their in- 
terests converging. A physiological chemist, however learned 
he may be, is compelled to turn from time to time for scientific 
assistance to one or another specialist in this grcup of neigh- 
boring sciences. Indeed, it is practically impossible to pitch 
upon any problem in modern life whose complete solution does 
not involve an appeal to several lines of scientific approach. In 
certain cases, through more or less happy accident, the required 
scientific cooperation is easily secured, but in many instances 
there has been no adequate provision for securing such com- 
bined attack. 

Again, within the field of any one of the great sciences, 
there is opportunity for a kind of cooperation in research which 
has never been undertaken on any large scale and which can, 
if properly stimulated and guided, produce results of the high- 
est consequence. For example, there is at the present moment 
being considered by the National Research Council a nation- 
wide investigation of the problem of reforestation such as no 
extant single agency can hopefully attack. Similarly, it is 
planned to study the problems of soil fertilizers in different 
regions of the country by means of cooperative effort in a con- 
siderable group of appropriate agencies. 
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In certain ranges of science there is not only necessity for 
the cooperation of individual scientists working on different 
aspects of the same central problem, but there is also need for 
international cooperation. One only needs to cite such prob- 
lems as those of astronomy, seismology, meteorology, and ter- 
restrial magnetism to appreciate how essential simultaneous 
observations at various points of the earth’s surface may be. 
In such cases international cooperation is absolutely indis- 
pensable. Nor are the forms of profitable international scien- 
tific cooperation in research confined to the spheres of astron- 
omy and the major phenomena of the behavior of the earth’s 
surface. The study of the behavior of plants and animals under 
certain standard conditions will afford numerous instances in 
point. 

Perhaps the most obvious illustrations of the possibilities of 
successful cooperative investigation are represented in certain 
forms of industrial research, where a group of producers come 
together and establish a research organization, either estab- 
lishing laboratories of their own for this purpose or utilizing 
extant laboratories through which they can arrange for the ad- 
mittance of their investigators. It is of course well understood 
that certain of the great manufacturing industries, particularly 
those connected with the development of electricity, have de- 
veloped laboratories of the most elaborate kind and of a very 
high degree of efficiency. But the smaller concern can not af- 
ford to develop its own scientific staff, and consequently the 
cooperative device is found to be the best substitute. This 
process, which has been carried to a considerable development 
in Great Britain, is being rapidly fostered in this country, and 
gives promise of extremely valuable results. Several different 
methods of procedure are feasible, but time will not permit 
further discussion of the matter here. 

Finally, one may mention the types of cooperation in re- 
search which may be achieved by the establishment of more 
intimate contact between the organizations and institutions 
now actually engaged in such work. As has been already indi- 
cated, we have at present, as the main features of our national 
research equipment, certain of the scientific bureaus of the fed- 
eral government and the several states, certain large research 
foundations, including a few of the great museums, a group of 
research enterprises in the industries, and the research work 
done in our universities. In each of these, individuals are at 
work on problems which, so far as is known to the men engaged 
upon them, are at the moment not under attack elsewhere. 
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But our present organization is totally devoid of any adequate 
means for securing information as to the research work at a 
given time in progress. In consequence, it repeatedly happens 
that men are found to have been working on common problems, 
investing time and energy which might have been expended 
to far better effect could they have been brought in touch with 
one another and have learned each what the other had to give 
in the way of knowledge already ascertained. In the case of 
the industrial laboratory, both the economics and the ethics of 
the case render it improper that information should be dis- 
seminated as to what is being learned. Even scientific men 
working alone as individuals have oftentimes been extremely 
jealous of their prerogatives in the matter of priority of scien- 
tific discovery, and have treated their work somewhat in the 
spirit of the trade secret of the industries. But over against 
this relatively small group there has always been a larger and 
more open-minded body of scientists eager to learn whatever 
could be brought to bear upon their own researches and willing 
and ready to communicate to others whatever they had to offer 
of worth. Generally speaking, the ethics of scientific research 
outside the industrial laboratory is rapidly coming to a point 
which commends and demands publicity. Indeed, it may be 
said that this condition has already substantially arrived. Men 
are eager for more prompt and adequate means of publication 
of scientific work, and one of the crying defects in the scientific 
situation as a whole, one which is far more serious in some 
branches of science than in others, is the need, first, for a cen- 
tral clearing-house of information regarding current research 
work and its status from month to month and year to year; and 
second, far more complete and more effective modes of publica- 
tion of scientific results. Publication needs to be more prompt 
and needs to be accompanied by much more adequate methods 
of abstracting and indexing than at present are in operation. 
To these problems, also, the National Research Council, through 
its Division of Research Information, is turning its hand, and 
we hope to be able not only to point the way to better condi- 
tions, but also to make a substantial beginning in the actual 
improvement of these conditions. I will not pause to discuss 
the entire program of this service, but I may simply say in 
passing that it contemplates catalogues of research labora- 
tories and of current investigations, sources of information, 
laboratory facilities, catalogues of scientific and technical socie- 
ties with indexes of foreign reports, and a somewhat detailed 
program for the improvement of scientific publications, with 
particular regard to systems of abstracting and indexing. 
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VI. ORGANIZATION OF NATIONAL RESEARCH COUNCIL 


To assist in meeting some of the needs of scientific organi- 
zation in the United States, the National Research Counci] has 
been organized. It attempts to achieve in a democracy, and 
by democratic methods, such a mobilization of the scientific 
resources of the country as shall permit their most effective 
use, not only in times of crisis such as war, but also continu- 
ously in time of peace. The German government had succeeded 
under autocratic methods in carrying such organization to a 
high degree of perfection and had procured the most striking 
results, not only in the military administration, but also 
throughout the entire field of industry. Whether we shal]! be 
equally successful under the voluntary extra-governmental plan 
which we are developing remains to be seen. It may, however, 
be said at the outset that, rightly or wrongly, the opinion of 
scientific men is substantially unanimous that in our country 
an enterprise of this character can reach its highest possibili- 
ties only when freed from the restraint of government control. 
This, however, should in no wise be understood as reflecting 
upon the efficiency of the scientific work carried on by the 
various departments of the government. It does, however, 
argue a widespread conviction based on experience that these 
departments, despite their many great advantages, must of 
necessity work under limitations of a very definite and often 
unfortunate kind. 

As the first step in securing a democratic foundation, the 
National Research Council is based upon the election of mem- 
bers by the great scientific societies of the nation, some forty 
being represented in the present roster with a constituent per- 
sonnel running up into the thousands. These representatives 
from the scientific societies are organized in divisions, of which 
there are seven representing science and technology. Each 
such division elects a chairman, who becomes a salaried officer 
of the council, resident in Washington for one year, and in 
charge, together with an executive committee of his division, 
of the scientific work to which the division decides to set its 
hand. Provision is made for a certain number of members of 
each division to be selected at large, thereby insuring as far as 
possible the presence of a thoroughly representative scientific 
group, for it may at times happen that some important scien- 
tific interest is by accident omitted in the elections from the 
societies. 
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The council has also six so-called general divisions whose 
officials are appointed by the executive board of the council, 
and who conduct the work of the divisions much as in the case 
of the science and technology group. The personnel of these 
divisions is determined by the executive board, with the excep- 
tion of a few persons who are ex officio members. These di- 
visions cover foreign relations, the federal government, the 
states relations, education, industrial relations, and research 
information. The Government Division has representatives of 
each of the scientific bureaus of the government, and is in- 
tended to foster, so far as possible, cooperation among such 
bureaus and among the outside scientific agencies working on 
similar problems. The Foreign Relations Division has to do 
with foreign scientific societies. An International Research 
Council was established at Brussels during the past summer 
and will take the place of the old international associations and 
unions which, in forms somewhat modified by the war, will 
comprise the international unions organized under the Inter- 
national Research Council. The States Relations Division con- 
cerns itself with the attempt to foster helpful cooperative 
relations among the scientific bureaus and other scientific or- 
ganizations of the several states. There appears to be oppor- 
tunity here for an outside disinterested agency to render very 
great assistance. The Educational Division has to do with the 
interests of research in educational institutions in all its 
aspects. This division is beginning its work by a careful 
study of the actual facilities for research in our American edu- 
cational institutions. It is hoped that by bringing together 
reliable information about these conditions it may be possible 
to formulate a more effective program for the utilization of 
such resources as we now enjoy, for the improvement of the 
same and for the development of a larger number of better- 
trained research men. Any rational adjustment of the pro- 
gram of research development in our universities, such as was 
referred to earlier in this paper, involves a careful preliminary 
scrutiny of the extant situation. There are some types of 
research work whose development can be justified only at a 
limited number of institutions. To have a great group of uni- 
versities each attempting to do such work is wasteful of per- 
sonnel and material resources alike. We shall hardly, how- 
ever, be able to move on to a saner distribution of scientific 
effort until we know more precisely what are the actual facts 
in the case, much less can we educate public opinion to accept 
a reasonable distribution of responsibility. 
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The Research Extension Division has as its work the 
stimulation of research in the industries. It seeks particu- 
larly to bring into contact industrial groups interested in im- 
proving their scientific technique, with scientific men and 
agencies competent to render the necessary assistance. 

The Research Information Service involves a program in 
many ways the most nearly unique which the council has to 
offer, in its attempt to create mechanisms for giving prompt 
and accurate information regarding, not only the finished 
products of research of all kinds and in all parts of the world, 
but also the conditions in current research. Its general inten- 
tions have already been briefly described and need not be re- 
peated. 

Taken in its entirety the work of the council is to be under- 
stood as primarily one of stimulation of research in both pure 
and applied science, and in the creation of an enlarged and 
better-trained research personnel, with particular emphasis 
upon the securing of cooperation wherever this can be profit- 
ably accomplished—cooperation as described above among 
scientists in the same field working on different aspects of a 
common problem; cooperation among scientists in different 
fields, whether at home or abroad, studying a group of related 
problems; cooperation among research organizations; and, 
finally, cooperation among agencies which require the services 
of research men and research organizations. 

The council is itself frankly a piece of research, a great ex- 
periment, whose outcome we await with undisguised interest. 
Its purposes are worthy beyond question. If its methods be 
unsound, better ones must and will be devised. Meantime it © 
invites your sympathetic support and offers you whatever 
service it can render. 
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T is well occasionally to go back to the old books. A differ- 
| ent style, a use of words which have changed their mean- 
ing. a different atmosphere, in a way, carry you back at once, 
and you find yourself in new touch with the subject, but with 
the many advantages which the newer knowledge and the larger 
horizon have brought to bear. The original power is there 
still, as attracting, as compelling as ever: that can never change 
or fade, no matter what the mere information conveyed may 
be. But the real searcher will always find the information. 
The world seems ever ready to forget all but sharp and bare 
outlines, yet it is often the apparently minor details, slightly 
noticed at the time and quickly forgotten, which are the real 
treasure trove. I have found this to be the case in medicine 
even, where the changes and the new ideas are running ahead 
pell-mell. 

Nearly fifty years ago when a student of zoology and com- 
parative anatomy, I read Agassiz’s “ Essay on Classification.” 
I can remember the pleasure it gave me, in spite of the fact 
that the entire scientific world was under the spell of Darwin, 
Huxley, Tyndall and Spencer, in England, and Haeckel in Ger- 
many. To me the book was a great book, no matter what ideas 
the author entertained of the Creation. 

Evolution was the watchword; matter and force, Kraft und 
Stoff, seemed quite wholly to satisfy the scientific mind, even 
with its ignorance of what matter and force really were. Tyn- 
dall gave expression to the prevailing thought at the time in 
his Belfast address before the British Association. In a sen- 
tence long remembered, he declared: 


By a necessity engendered and justified by science, I cross the boun- 
dary of the experimental evidence, and discern in that Matter, which we 


i“ An Essay on Classification.” By Louis Agassiz, London, 1859. As 
stated in the preface, dated December 2, 1858, this essay first appeared as 
an introduction to a much larger work entitled, “ Contributions to the Nat- 
ural History of the United States.” Three volumes, quarto. Two volumes 
had already appeared and the third volume was in the press. 
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in our ignorance of its latent powers, and notwithstanding our professed 
reverence for its Creator, have hitherto covered with Opprobrium, the 
promise and potency of all terrestrial Life. 


Examined in the light of to-day the words seem to have lost 
much of their force and meaning: the sentence sounds grandilo- 
quent and has lost its sting. Remember at the time it caused a 
great cry of indignation from both England and America, ver- 
itable hornet’s nests of criticism. Its materialism seems very 
mild now. As a matter of fact there can be no terrestrial life 
without the promise and potency of matter, whatever way you 
look at it. The uncalled-for assumption that the world covered 
matter with opprobrium still further weakens it. The world 
was quite well satisfied with matter, too well satisfied, perhaps; 
it was a glorious thing, with a glory of its own, only, as many 
great souls thought, there was a greater glory back of it. I 
really believe Tyndall thought so too, only he was just fooling 
himself! Certainly his materialism could not be compared with 
the lifeless and soulless “‘monism” of the German. 

Agassiz’s students and admirers, while speaking in glowing 
terms of the great naturalist, his learning and scholarship, his 
enthusiasm, his wonderful knowledge of animal life, the inten- 
sity of his devotion to his work, yet deplored his refusal to ac- 
cept the Darwinian theory as then set forth, an evolution of 
organic forms from the lowest to the highest, under the influ- 
ence of the physical conditions as we saw them. 

Darwin’s “ Origin of Species” appeared in 1859, an epochal 
work truly when compared with the previous developments in 
the natural sciences. It seemed to cut the Gordian knot of the 
mysteries of Creation. It brought to its support a great host 
of enthusiastic workers, ever ready to support it and find new 
proofs of its truth. To the German mind it was both appealing 
and compelling. It was ranked with Newton’s law; it was ac- 
cepted as explaining the entire scheme of life; the mystery of 
life itself seemed to disappear under the magic of the new 
conception. 

At the time I read Haeckel’s “ Die Natiirliche Schépfung- 
geschichte,” and without a question my young mind accepted it. 
The captivating descriptions of the forms of life and their de- 
velopment carried with them an acceptance of the general rea- 
soning and deductions. The German world of thought and sci- 
ence had fascinated and captivated the rest of the world. 
Students in every branch of learning were flocking to the Ger- 
man universities. It had become the medical center for all 
aspiring to the higher medicine; that the German mind was 
not a creative or even an inventive one, mattered not; that 
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through its genius for details and acquisition it had accom- 
plished marvels in the physical sciences, but at the expense of 
the interior divinity, mattered not. 

The beauty and wonder of Darwin’s works were the careful 
and minute descriptions and comparisons, and the wealth of 
illustrations which he brought to bear in support of his thesis, 
with the theories and deductions much in the background. 
These he left largely to his followers. If he wanted a contro- 
versialist what better one could he find than Huxley. If he 
wanted the development of the theory on a larger scale, there 
was Spencer to spread the glad tidings world wide. Certainly 
he found in Ernst Haeckel the most enthusiastic and compel- 
ling follower and advocate who outheroded Herod in the phys- 
ical aspects of the question. His trumpet blew a reveille then, 
a trumpet, which to my ears, as I read of his death in the last 
few days, seemed to be sounding taps. His earlier works and 
investigations of the lower and lowest forms of life are indeed 
all-embracing, but his philosophical writings are a hopeless 
logomachy, leading nowhere, a long trail into the bad lands, 
with no way out of the desert. There is a monism which is the 
basis of the Eastern philosophy and which has even found its 
way into the “ De Imitatione Christi,’ all-embracing, the fullest 
expression of Spinoza’s immanent God. Haeckel, in his aver- 
sion to any Deity, had taken a very small bit of it and called it 
“monism.” The Eastern monist readily accepts the essential 
unity of the organic and so-called inorganic worlds, but in a 
vastly different sense from the German’s idea. To the former 
it is all the one manifestation of the universal and divine mind, 
to the latter his “‘monism” was but the apotheosis of matter 
itself, as he saw it and worked in it all his life. 

Steeped as he was in his own materialism, he could see no 
good faith nor sense in those who differed from him and looked 
beyond. In his “ History of Creation” he took occasion to refer 
to Agassiz’s attitude as insincere. 

And now as I re-read this essay, I find that my whole men- 
tal attitude has changed. Darwin, Huxley and Haeckel fade 
out in a way and I see a great naturalist, certainly as well 
equipped as his opponents, as profound, as keen an observer— 
and whose voluminous works bear witness to his master mind— 
who has reached conclusions totally different. It is when it 
comes to the real vital question facing us that these minds 
differ. Go into the alcove in a great library and take down the 
works of Agassiz, his “ Fossil Fishes,” his “Contributions to 


* Lib. 1, Cap. 3. 
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the Natural History of the United States,” and others too many 
to mention here, and we know that such a life’s work shows not 
one day wasted. 

Haeckel had the advantage of a much longer life, yet he can 
show no greater industry, nor more accomplished. Haecke] js 
eager to give the world his philosophy, wretched as it is, offer. 
ing nothing, not even husks for the swine to eat. Agassiz has 
no such desire, nor, as he tells us, has he time to be a philoso- 
pher outside his special field. His love of nature and of the 
Divine mind which he saw in nature filled his life completely 
as a naturalist. 

This Essay on Classification may well have been placed at 
the head of the Bridgewater Treatises, but Agassiz could not 
be limited simply by the adaptation of means to ends, upon 
which these treatises were based; or the argument derived from 
the connection of organs and functions, for beyond certain 
limits it is not even true. A rudimentary and useless organ 
remains “ not for the performance of a function, but with refer- 
ence to plan.” Notice the use of the word “plan” instead of 
“type,” something pre-arranged, and yet a type, too. “So 
careful of the type she seems.” The thought shows a great 
advance in the knowledge of animal forms over the old knowl- 
edge as expressed in the Bridgewater Treatises. While Agassiz 
sees in the rudimentary and functionless organ a proof of the 
separate creation of the type, and its careful preservation, Dar- 
win sees an argument for his “ descent with modification,” and 
his “principle of successive slight variation.” 

Admirable as Sir Charles Bell’s “ Treatise on the Hand” 
was, both zoology and comparative anatomy had grown since 
his day, and a greater naturalist had a greater knowledge and 
a wider horizon before him. This advance was due to the de- 
velopments in embryology, comparative anatomy and the micro- 
scope, and the many new forms of life described by the many 
workers in the field. 

With the purely technical portions of the “ Essay” I shall 
not deal; to the public generally Agassiz’s spiritual attitude, his 
own philosophy of life, and what nature meant to him, is of 
greater interest, and of greater importance. In section 32 
there is a re-capitulation of the entire first chapter, a chapter, 
by the way, which takes up more than half the book. He gives 
us here in a clear and emphatic way the reasons for his views, 
the features of nature as he saw them which compelled him 
to take the stand he took against a tidal wave of thought which 
had submerged all branches of science. There were few op- 
posing voices in the universities: while the opposition came 
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largely from the religious world, there were many who saw no 
antagonism with religion. 

For Agassiz, recognized as a great naturalist, a Harvard 
professor, a leader in his own field, this opposition showed a 
courage and an independence which only a great mind could 
command. In the recapitulation of his argument he gives us 
thirty-one features of the animal world as he saw it. He could 
see but one great system with the simultaneous existence of 
the most diversified types under identical circumstances, and 
with the repetition of similar types under the most diversified 
conditions. And there is ever before him this great unity of 
plan in otherwise highly diversified types, these types showing 
correspondences or special homologies in details of structure 
to the most minute peculiarities in animals otherwise entirely 
disconnected; and again degrees and kinds of relationships 
which can have no geneological connection. From the stand- 
point of geology he sees the simultaneous existence in the earli- 
est periods of representatives of all the great types, with grada- 
tions based upon complications of structure in animals built 
upon the same plan. Then there is the distribution of some 
types over the most extensive surface of the globe with others 
in limited areas; and again, combinations of these types into 
provinces of unequal extent, and again, identity of structure 
in animals otherwise entirely different, yet living within the 
same geographical areas. He sees wonderful series of special 
structures in animals widely scattered. He sees relations be- 
tween the size of animals and their structure and form, and 
the independence in their size of the mediums in which they 
live. He dwells at length upon the permanence of specified 
peculiarities under every variety of external influences during 
each geological period, as well as at the present age, while at 
the same time, there is a definite relation of animals to the sur- 
rounding world and between individuals of the same species. 
He shows us that, while animals undergo apparently great 
changes during their growth, there is always a definite limita- 
tion of the range of changes. He sees design in the unequal 
limitation in the average duration of the lives of individuals of 
different species, and the return to a definite norm of animals 
which multiply in various ways. 

Agassiz as the geologist was strongly convinced that the 
records all favored design and mind in the conception of the 
Creation. He emphasizes the order of succession of the differ- 
ent types of animals and plants characteristic of the different 
geological epochs, and the localization of some types upon some 
points of the globe during successive geological periods, as well 
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as the limitation of closely allied species to different geological] 
periods; and so finally he traces a parallelism between the order 
of succession of animals and plants in geological times, and 
the gradation among their living representatives; and again, 
a parallelism between the order of succession of animals in 
geological times and the changes their living representatives 
undergo in their embryological growth; and again, finally, a 
parallelism between the gradation among animals and the 
changes they undergo during their growth. He even traces 
the combination in many extinct types of characters which in 
later ages appeared disconnected in different types, and the re- 
lations between these different series and the geographical 
distribution. 

And finally he sees in the mutual dependence of animals and 
plants for their maintenance, and the dependence of some ani- 
mals upon others or upon plants, a definite proof of design and 
of the divine mind. 

All these features he described and elaborated in the pre- 
ceding corresponding sections dwelling upon the modes of mind 
which they suggest and characterize—creative, purposeful, pro- 
phetic, consecutive, and sustained mind, in conformity with a 
plan laid out before. To him the creative mind is “ independent 
of the influence of a material world.” In mind he sees the 
mind of a Creator and a God of Love.* 

And again he sums it up in these words: 

All organized beings exhibit in themselves all those categories of struc- 
ture and of existence upon which a natural system may be founded, in 
such a manner that, in tracing it, the human mind is only translating into 
human language the Divine thoughts expressed in nature in living realities. . 


Agassiz did not accept the Biblical story of creation, nor 
that sexual relations determine species. He writes: 


When first created, animals of the same species paired because they 
were made the one for the other; they did not take one another in order to 
build up their species, which had full existence before the first individua! 
produced by sexual connection was born (page 253). 


And again: 


For my part, I can not conceive how moral philosophers, who urge the 
unity of Man as one of the fundamental principles of their religion, can 
at the same time justify the necessity which it involves of a sexual inter- 
course between the nearest blood relatives of that assumed first and unique 


8In this contrast of views it should ever be borne in mind that the 


unbiased reader can not find in the “ Origin of Species ” any real irreligion 
or denial of a Creator. The difference lay wholly in creative methods or 


views of the Godhead. 
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human family, when such a connection is revolting even to the Savage 


(page 254). 

On the contrary, Agassiz contended that the evidence shows 
more and more strongly that animals originated in large num- 
bers in disconnected geographical areas. Certainly the assump- 
tion of the first appearance of many scattered species involves 
no greater difficulties than that of the first animals appearing 
in pairs. 

Agassiz constantly contends that what really exists are in- 
dividuals, not species, a very subtle distinction which is in com- 
plete harmony with his conception of the whole animal creation. 
The study of the individual is the very keynote of nature study. 
The further we get from the individual, the nearer we come to 
the abstract. Those who contend that the individual is nothing 
and the mass everything, forget that zero multiplied by one 
million equals zero. 

All students of zoology should read this essay for its clear 
and concise descriptions of the natural divisions among animals, 
namely, species, genera, families, orders, classes and types. 

The description and analyses of the development of zoology, 
and the various systems of classifications, are characterized by 
a judicious calmness, and a considerate and even generous treat- 
ment of views which he could not accept. 

Cuvier, who first brought to notice the four great types, 
and whose vast researches in the entire domain of zoology and 
paleontology placed these sciences on a permanent foundation, 
he regarded as the master mind of all the naturalists; he con- 
stantly refers to his indebtedness to him; he writes feelingly 
of his debt to Ignatius Déllinger, in whose home in Munich he 
spent four years of study; he regarded him as the founder of 
the modern science of embryology, and whom Pander and K. E. 
von Baer also acknowledged as their master; from him Agassiz 
learned the value and the possibilities of embryology, and were 
he to see to-day the marvelous advances of this science, I doubt 
if they would exceed his own prophetic vision. 

The opponents of Agassiz, however bitter their criticism, 
could not deny his own equipment for his work either by educa- 
tion or natural ability; his works speak for themselves, and no 
matter what his individual views and theories may have been, 
there are the volumes, a storehouse of faithful observations, 
descriptive, comparative, comprehensive, and illustrated by 
drawings which have never been excelled, an inspiration for 
future workers for many, many years to come. There is this 
resemblance between Agassiz and Darwin, that they were both 

vot. x.—4, 
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absorbed throughout their lives in the study of animal forms 
and animal life, and that they had little time for theories and 
philosophies. I doubt if Darwin ever dreamed of the extent to 
which his followers as well as his critics would go. 

Of the many phases of this evolution, of the many concep- 
tions entertained, be it in the religious world, or in the universi- 
ties, or by the man in the street, it was an evolution on a physi- 
cal plane wholly, under the influences of the elements, of 
natural selection, of sexual selection, of a struggle for survival, 
of a survival of the fittest. To some the most devout, it was 
not inconsistent with orthodox religion; to many rationalists it 
was consistent with the highest Theism, witness the fine think- 
ing of John Fiske; to the scientific world in general, and irre- 
spective of any religious aspect, the theory as it stood was a 
foundation for all future research, a key to unlock many pres- 
ent and future secrets. Indeed its real opponents did not base 
their opposition on the ground of atheism, but because they 
thought evolution, as then conceived, to be in complete conflict 
with the universe as they saw it. 

It was natural indeed that Darwin should find a complete 
acceptance in Germany, that Darwinismus should become a 
school of philosophy, elaborated and reelaborated with nothing 
left but Kraft und Stoff. And the world at large, fascinated 
by the marvelous intellectual activity of Germany, its amazing 
industry in research and the most minute investigation, aided 
by the most perfectly constructed instruments of observation 
and precision, should turn towards this great Mecca of science 
with a beating heart and with all confidence. For those who 
sought these perfected sciences it was the place to go. But it 
took the bloodiest war in history to show the world that marvels 
in the physical sciences, obtained at the expense of the interior 
divinity, must lead to ruin. We see it in the nation as a whole; 
we see it even more strikingly in the attitude towards the war 
of the most prominent scientific men—and even among the 
clergy—an attitude favoring a policy as cruel, as relentless, as 
world-destructive, as that of the arrogant and brutalized mili- 
tary class in power. Haeckel in particular showed this spirit; 
he signed a circular in 1916 demanding the retirement of von 
Bethmann-Holweg, arraigning him for his attitude of concilia- 
tion with England at the beginning of the war, his acceptance 
of Belgian neutrality, and his opposition to unrestricted sub- 
marine warfare. Such an attitude seems well in keeping with 
his philosophy of life, which saw no other creation but a casual, 
efficient, inevitable, correlation of cells, starting from the one 
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cell, whose psychic properties were the beginning of the psy- 
chism of man. And after man, what? Nothing, not even 
darkness visible. Surely this was evolution run riot; it was 
the old story of giving a beggar a horse to ride to the devil. 

Now the greatest wonder of it all is that this evolution of 
the Western world is but a distorted echo or image of a higher 
evolution, taught by the East thousands of years ago, an evolu- 
tion on a spiritual plane which we were to see only in a broken 
and partly disjointed form on our own plane of matter. But 
the East which is nothing if it is not logical and philosophical, 
and which must carry its logic and philosophy even to the An- 
tipodes and to the ends of the worlds, taught an evolution and 
an involution; that what was evolved must eventually be in- 
volved; that the effect must go back to the cause; that cause 
and effect are really one; that every organic form as we see it 
has its spiritual prototype, a sort of spiritual blue-print, which 
must be copied to the minutest of the minutest detail. Though 
from a different starting point and from a different standpoint, 
it is the same as the Agassiz idea. This is surely better than 
the idea of life as a casual concourse of atoms; that out of a 
mass of vitalized sand and mortar a great living temple can be 
built up without any prototype or blue-print. 

And this higher evolution seems to be in complete accord 
with the developments in molecular physics, a science which 
has become a true fairy tale, built up by the imagination of the 
higher mathematics, and which only the real mathematician 
may read and enjoy. It teaches an evolution of the elements, 
but it is on the etheric plane. The atom has become the atom 
of negative electricity; matter as we see it is a manufactured 
article, made by some one, and the only One, and made out of 
the invisible, into which it must eventually go back; that from 
hydrogen to gold is only many steps; that in the chemical re- 
action we see only the last step, and that it must take the inner 
eye to see the first; and that this is not only an idle dream, 
modern researches into electricity and radiant matter show. 

I can not conceive of the universe except in terms of evolu- 
tion and the figure of the circle. Evolution is everywhere: but 
it makes a great difference how we view this evolution and the 
forces gr powers at work, whether from an earthly standpoint 
or from a little back of this earth as we see it. I can conceive 
of a higher evolution where all the steps or links are perfect, of 
which we can get but an imperfect expression: and I can easily 
imagine the two great minds of Agassiz and Darwin brought 
into accord on a middle ground by this higher evolution. 
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This evolution Agassiz surely could have accepted. Did he 
know Emerson well? Emerson could have taught him, Emer- 
son to whom the Song Celestial was an open book. 

Tyndall, in speaking of Agassiz’s opposition to the theory 
of evolution as then set forth, mentions his visit to Cambridge. 
and his meeting Agassiz at a dinner party in Brookline, and 
Agassiz remarking in a sad way: 

I confess that I was not prepared to see this theory received as it has 


been by the best intellects of our time; its success is greater than I could 
have thought possible. 


But Agassiz stood as adamant. What Agassiz fought, I 
repeat, was an evolution on our physical plane. 


As we look back these fifty years, surely the most wonderful 
changes have taken place. From Tyndall’s day our whole con- 
ception of matter has been changed. Then it was indestruct- 
ible: now we see the same matter resolving into its original 
invisible substance—the real substance. Then the elements 
were distinct and absolutely defined: now we know that the al- 
chemists’ dream of the transmutation of metals was not entirely 
an idle dream, however futile their efforts to bring it true. 

I believe I am well within the truth when I state that the 
prevailing ideas on evolution as then taught have also under- 
gone a change: that we are seeing, though perhaps dimly, the 
possibilities of an evolution just back of matter and life as we 
see it: that the ether, and spirit in whatever way we may try 
to conceive it, are the real substance, uninfluenced by cold and 
heat, and pressure, and all other physical conditions which we 
see affecting the matter of the laboratory and of the ground we 
walk upon; and finally, that the subtle changes of organic evo- 
lution must also be back of this physical plane, the form and 
quality of life appearing at that time and place best suited for 
its functioning. I can not help feeling that Agassiz’s heroic 
stand, even with a Scotch verdict, has been justified by the 
years which have passed by. 

Whether his God was the extracosmic God of orthodox 
Christianity, or the immanent God of Spinoza, does not espe- 
cially interest me: his real spiritual attitude he has fully shown. 

If Haeckel was right and Agassiz wrong, perish the thought: 
rather let me live in a fool’s paradise along with such a soul as 
that of Louis Agassiz. 
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THE PHYSICAL SPENCER. II 


By Dr. JAMES FREDERICK ROGERS 
NEW HAVEN, CONN. 


TOTING his intense self-concern, Comte advised Spencer to 
N\ marry, believing that sympathetic companionship would 
have a curative effect. Professor Huxley also advised the same 
treatment, humorously referring to it as “gyneopathy.” Ap- 
pearances gave the impression that he was in fair health. 
“Appetite and digestion were both good; and my bodily 
strength seemingly not less than it had been, as tested by walk- 
ing, was equal to that of most men who lead town lives. This 
continued to be my state for many years.” 

“During my consultation with him, Dr. Ransom advised 
me never in future to live alone. He thought, and no doubt 
rightly thought, that my solitary days in lodgings had been 
largely instrumental in bringing on the physiological disaster 
which had already cost me so much of life and of work, and 
was thereafter to cost me far more. Probably he inferred that 
in the absence of distractions my brain had been active during 
times which were nominally times of rest; and he doubtless 
recognized the truth that besides this positive mischief, there 
had been the negative mischief which lack of society and its 
enlivenments entails.” 

Congenially settled, he found himself able to write “at 
the rate of about a closely written page of post-paper per day, 
which takes me from two to three hours, and though it usually 
congests my head more or less before I have got half through, 
I do not find that I permanently suffer.” 

“How did I pass my leisure hours? In those days I was 
not a member of a club; and now that I have been for many 
years habituated to one, I am at a loss to understand what I 
did in the latter part of the day. Then, as always after my 
nervous breakdown, reading, even of the lightest kind, told 
upon my brain just as much as working. So far as I can re- 
member, a walk into town, half-an-hour at a public news-room, 
and a walk back served to fill part of the afternoon; and the 
rest was spent in such miscellaneous ways of killing time as 
might offer themselves.” 
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“The improvement in health achieved during the season in 
London, was increased in Scotland by the fresh air, exercise, 
fishing, and—I was going to say—quiet. But I am arrested by 
the remembrance that to nervous subjects country places often 
prove the reverse of quiet. The early chirping of sparrows, 
and, still worse, the clucking and crowing of fowls, are dread- 
ful inflictions to them. I have often entertained sanguinary 
feelings towards a vociferous cock, which, after I had passed 
the first part of the night in tossing from side to side, began 
crowing just as I was beginning to get a little sleep, and kept 
me awake during the ensuing hours. At Beoch a droll incident 
was associated with this experience. My bedroom faced the 
farm-yard, and to get sufficient air in a small room I had to 
keep the window partially open. The result was that the early 
crowing of the cock was a great torment tome. To remedy the 
evil, the good people shut up the cock in a barn on the opposite 
side of the yard. But as the bottom of the barn door was 
worn away and the pavement hollow, the space sufficed both 
for the light of the dawn to advertise the cock that it was time 
to begin crowing, and to allow the sound to be heard almost 
as clearly as before. The device they then hit upon, which 
proved quite effectual, was to place him under an inverted 
bucket, and there keep him until I was getting up. It was 
amusing to observe how, when released, he endeavored to 
make up for lost time by crowing with immense energy and 
rapidity.” 

Writing of his forty-third year, he says, “ This season seems 
to have had no relapse from my ordinary abnormal state of 
health. Sleeping, now as ever a chief difficulty, had been im- 
proved by a course recommended; as witness the following 
paragraphs. 

“T have recently been profiting considerably by the advice 
of a French physician—a Dr. de Mussy to whom Huxley sent 
me. He has prescribed frequent warm baths—three or more 
times in the week, with the view of improving my sleeping. | 
have decidedly slept the better for them. 

“Here let me add, for the instruction of the sleepless, that 
some years later Mr. de Mussy told me he had modified his 
opinion respecting the efficacy of warm baths as soporifics; for 
he had met with cases in which, though taken at a tempera- 
ture below blood heat (as they should always be), they pro- 
duced wakefulness instead of sleepiness. That under some 
conditions they do this, I can myself testify; for, many years 
after, owing I suppose to some change in my constitutional 
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state, this reverse effect was produced upon me, so that I dare 
not take a warm bath late in the day. Unexpected as this 
experience was, it was congruous with a statement once made 
to me by the late Dr. Bence Jones respecting other medicinal 
agents. Speaking of drugs, he said that there is scarcely one 
which may not under different conditions produce opposite 
effects. Certainly we have familiar proof that this is the case 
with alcohol, tea, coffee, tobacco and opium. 

“This mention of opium reminds me that I had for some 
time previously made occasional use of it—commonly under the 
form of morphia. With me sleep brought sleep and wakeful- 
ness was habitually followed by more wakefulness; so that 
after a series of specially bad nights it had been my practice 
to break the morbid habit, and re-establish the periodicity of 
sleep by artificial means. Sometimes it was weeks, sometimes 
months, before I again had recourse to one or other prepara- 
tion of opium. That the average result was beneficial is an 
opinion which I here express, because there is, I think, an 
undue fear of opium; both in the minds of medical men and 
in those of men at large. Every medicinal agent is liable to 
abuse; and when it has been greatly abused there arises a reac- 
tion, which goes almost to the extent of forbidding its use. In 
respect of opium a reaction is needed.” 

Four years later he attempted to increase his hours of work. 
“Tt resulted that beyond my morning’s work, continued, when 
I was well, from 10 till 1, during which interval Mr. Duncan 
acted as amanuensis, some work of so light a kind that it hardly 
seemed worthy the name, now filled an hour or two at the end 
of the day. Though reading had the same effect on me as dic- 
tating, and though half an hour over a book in the evening 
made my ordinarily bad night decidedly worse, yet I hoped 
that I might listen when read to without suffering from it. It 
was a foolish hope. Many experiences might have shown me 
that the effect would be mischievous. 

“My nervous affection had been from the beginning of such 
a nature that disturbance of the cerebral circulation was caused 
by whatever necessitated persistent mental action, no matter 
of what kind. Often when at a loss how to pass the time, 1 
have been asked—‘ Why do you not read a novel?’ But the 
effect of reading a novel is just the same as that of reading a 
grave book. When at my worst, half a column of a newspaper 
as surely brings on head-symptoms as do two or three pages of 
metaphysica. Whatever involves continued attention produces 
the effect. Dr. Ransom, who had suffered from a similar affec- 
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tion, told me that he brought on a relapse by too persistently 
watching, through the microscope, the early changes in the 
fertilised ova of fishes; and he further told me that disorders 
akin to his own and to mine, were common in Nottingham 
among the lace menders—a class of women who, all day long, 
have the attention strained in looking for, and rectifying, smal] 
flaws which have been left by the lace-making machines. 
Hence I might have known that continuous attention to a 
reader would have nearly the same result as continuous read- 
ing. This presently proved to be the case. My restless nights 
were very soon made more restless. Without thinking what 
I was doing I nevertheless persevered; and bye and bye found 
I had brought about one of my serious relapses. 

“T have nothing to remind me of the date, but I imagine 
that this disaster occurred early in December (1867). 

“In a previous chapter I named the fact that I had recourse 
to morphia when my nights became much worse than usual; 
and doubtless on this occasion I sought thus to bring on again 
the periodicity of sleep, which, once broken through for some 
time, had to be re-established by artificial means. 

“And here it occurs to me to describe, for the benefit of 
those who have not experienced them, some of the effects of 
morphia on dreams. In me it gives extreme coherence to the 
ideas evolved. Unlike the actions and events of an ordinary 
dream, which are linked on by accidental suggestions in such 
wise that they form a rambling series, the actions and events 
of a morphia-dream are almost like those of the waking state, 
in their rationality and orderly connexion. For a long time 
the thoughts which arise bear a logical relation to some primary 
thought, and the actions performed continue to be in pursuance 
of some original intention. Occasionally this trait was so 
striking that I next morning recorded the dream illustrat- 
ing it.” 

To restore his “constitutional equilibrium” he spent five 
weeks in Italy. An incident of this journey which he relates 
furnishes ample evidence that, aside from its mental function- 
ing, his bodily machine was capable of great and healthy 
activity. 

A few days after his sixtieth birthday he writes, “My 
vigour is pretty well shown by the fact that I find myself run- 
ning upstairs two steps at a time, as I commonly do.” 

From now on his days were spent, one or two hours in 
reading and dictating, and the rest in walking, riding, fishing, 
and in killing time otherwise in the best way to avoid mental 
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activity. There were ups and downs. At sixty-five, after 
walking about half a mile, wielding a salmon-rod for a quarter 
of an hour, and walking home again, he was obliged to spend 
several days in bed and “there was thus made a further descent 
to confirmed ill-health and incapacity.” 

After a change of scene and of company, he was, in three 
years, able to return to London, “frequented the Athenzeum 
daily for a month, and even got so far as playing a game of 
billiards. Then, as usual, came a catastrophe; too long and 
too animated a conversation brought me down with a crack, 
and I was unable to reach the Athenzum during the remainder 
of the season.” 

In the “ Reflections” of his Autobiography, written in his 
seventy-third year, he in. a masterly way and thoroughly 
Spencerian style points out that both the quality and quantity 
of mental activity depend on the working of the bodily ma- 
chinery. ‘“‘It becomes clear” he says after this review, “that 
mind is as deep as the viscera.” He goes on to analyze his 
own behavior and to account for its quality and quantity as 
compared with that of his parents on physiological grounds. 
“One apparent reason” why he had “never shown the unfail- 
ing diligence common to them is that the cerebral circulation 
has, by bodily traits, been throughout life rendered less vigour- 
ous than it should be.” “It is true that my extraordinary feat 
in walking when a boy of 13, seems to prove that there was at 
that time no deficiency in either heart-power or lung-power; 
and, if we pass over the evidence from thoracic development it 
might be inferred that the damage done by the enormous over- 
tax on a half-finished body, was the primary cause of this 
defective function throughout after life. Certainly it seems 
likely to have been a part cause. Be this as it may, however, 
there is undeniable evidence that, either from deficient propul- 
sive power or from some chronic constriction of the arterioles, 
the remoter plexuses of blood vessels everywhere have com- 
monly not been duly charged. Hence a somewhat deficient 
genesis of energy, or at any rate, a genesis of energy not as 
great as that displayed by my father.” 

Speaking of his life work, he says: “Men at large have 
to pass their days in duties from which they would gladly be 
excused. Quite different has been my lot; my chief complaint 
having been that state of brain every day forbade me to con- 
tinue when I wished to do so. Even taking into account 
chronic disturbance of health, I have every reason to be satisfied 
with that which fate has awarded me. 
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“Moreover these disturbances of health have not been of a 
kind so difficult to bear as those borne by many who have no 
compensations for them. They have not entailed on me any 
positive suffering; unless, indeed, the weariness and irritation 
of perpetual bad nights come under that name. I have not 
been subject to much positive pain; less, I think, than most 
are. And then, during the greater part of the time since my 
break-down in 1855, the constitutional state, which seems to 
have become adapted to a small amount of broken sleep, has 
not been such as to negative many of the pleasures within reach. 
It is true that, reading to any considerable extent being in- 
jurious, light literature has been almost wholly cut off, and 
restriction of evening excitements has been imperative; but 
otherwise, up to the age of 62, the deprivations were not great. 
Only during the last ten years, and especially during the last 
six years, have I been more and more cut off from most 
relaxations. 

“‘ And here let me exclude some misapprehensions likely to 
be caused by what has been said above. Naturally it will be 
inferred that the chronic perturbations of health described, and 
especially those which of late years have brought me to what 
may be called an invalid life, must be indicated by an invalid 
appearance. This is far from being the case. Neither in the 
lines of the face nor in its colour, is there any such sign of 
constitutional derangement as would be expected. Contrary- 
wise, I am usually supposed to be about ten years younger than 
Iam. And this anomalous peculiarity conforms to a medical 
observation which I have seen made, that nervous subjects are 
generally older than they look.” 

A living and intimate picture of Spencer is that given by 
“Two,”—the ladies who served as his housekeepers for eight 
years—from the completion of his autobiography in 1889 to 
1897, when the philosopher had reached the age of seventy- 
seven. 

“ At twenty minutes to five he drove rapidly to the door 
in his carriage—a shabby little victoria—and, stepping quickly 
out, slowly ascended the steps, leaving the innumerable rugs, 
cloaks, etc., he had brought with him to follow. 

“He shook hands cordially, and then entering the dining 
room sank in silence into an arm-chair. The silence lasted 
several seconds, after which he informed us that he had been 
feeling his pulse! Luckily it had been beating regularly, and 
conversation, to use the hackneyed phrase, ‘became general.’ 
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“But our surprises were not all over. He had, with care- 
ful forethought and attention to detail, ordered his supper a 
week beforehand. It was to consist of eggs, toast, and cocoa- 
tina, a simple repast which hardly needed so much warning and 
preparation. But now, at the last minute, he suggested a 
grilled whiting, ‘only it must be a whiting, you know; half the 
time the fishmongers send a haddock instead.’ 

“At this prompt and unexpected exhibition of masculine 
nature our spirits rose. ‘Come,’ we thought, ‘this is more 
homelike. Philosopher or no no philosopher, at least we feel 
that we have a man in the house.’” 

“He used to return from the club at about nine in the 
evening, and sit with us for about an hour, and if the con- 
versation proved too trying for him he would produce his ear- 
stoppers and shut himself off from the world of sound. These 
ear-stoppers were formed of a band almost semicircular in 
shape, with a little velvet covered knob at either end, which 
was pressed by the spring in the band on the flaps over the 
hole of each ear. Very practical and sensible, no doubt, but 
irresistibly funny to see, and a ready butt for parody. 

“Each evening at ten o’clock punctually he rose, wished 
us ‘good-night,’ and went to his room. His oddities extended 
even to his sleeping arrangements, and as he insisted on his 
bed being made in a certain fashion of his own, he retired the 
first evening after his arrival at an earlier hour than was his 
custom subsequently in order to see that the bed had been 
prepared for him after the approved plan. 

“This was as follows. A hard bolster was placed under 
the mattress, raising thereby a hump on which the small of 
his back rested. The clothes had a pleat in them right down 
the centre, so that they were never strained, but fell in loose 
folds on either side of him, an arrangement which, though we 
were assured it was most comfortable and restful, certainly 
looked peculiarly untidy.” 

One evening “He went off into a discourse on the subject 
of dress and on the folly of clothing an exposed part, such as 
the foot, more lightly than the rest of the body, and held forth 
in his most serious and emphatic style for several minutes on 
this important topic! 

“It was all done in the most natural way, as if socks were 
a suitable and interesting subject of conversation in any kind 
of society. 

“On thinking of it now, one is inclined to laugh, but there 
was no thought of that then, not even when, on his companion 
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saying she suffered from cold feet, he offered with eagerness 
to give her some small pairs of his own to wear over her 
stockings if she didn’t mind appearances.” 

“Hearing by chance that one of us had washed her hair 
in a fireless room, he promptly sent an order to her to proceed 
to the study to receive a ‘good bullying’ from him for being 
so unwise. The lecture was borne meekly, and so his ascend- 
ency over us in these matters was established. He next heard 
that the delinquent always made a poor breakfast; and using 
the advantage he had gained, he sternly remarked that he must 
rule her with a rod of iron, and in future should not inquire 
‘Good morning. Have you used Pears’ soap?’—and here he 
twinkled and gave a little chuckle—but ‘Good morning. Have 
you made a good breakfast? For eating too little is simply a 
habit which should be broken as soon as possible, for it is an 
extremely injurious one.’” 

When riding, “he would often pull up his carriage with a 
stentorian shout of ‘stop!’ to the coachman, no matter where 
he might be, whether in a quiet place or in the middle of the 
business traffic in Regent Street. The carriage was at once 
brought to a standstill, and silence reigned therein for some 
few seconds. This, we soon learnt, was in order that he might 
feel his pulse. If it was regular the drive was continued, if 
not, and he feared injurious consequences, the order was given 
to return home.” 

“Tt was one of his most striking characteristics that when 
well he was able totally to ignore the dark cloud of illness, 
which, always hovering, so constantly descended upon him. 

“ His energies never flagged when his strength did not desert 
him, and when he was drawn into public controversies he still 
showed the vigour of a man in his prime.” 

“We could always tell when one of his bad bouts com- 
menced, for on those occasions he used to adopt a curious gar- 
ment he had devised to protect himself from cold with as little 
exertion in dressing as possible. It was made of a warm, 
woolly material, and compounded in such a way that he had 
only to step into it and with one pull was fully clad in boots, 
trousers, and coat. We used to call this the ‘ woolly bear’—a 
name he adopted for it—and when we heard from the house- 
maid he was clothed in it, it was a warning to us that there 
was a trying day to be faced. The trouble that caused these 
bouts lay wholly beyond the power of himself or any member 
of the household to prevent. 
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“Public controversies gave him many a sleepless night. 
[ll-informed newspaper paragraphs upset him more than 
formerly. Any anxiety too, such as delay in the arrival of his 
MS., caused remorseless insomnia, and many a weary hour did 
he pass in bed unable to sleep when he made his attack on 
Lord Salisbury. He was determined to ‘smash’ him for his 
excursions into science, and for this he had to suffer, for he 
could not get the matter out of his head night or day, and 
finally he was completely prostrated, and a bad bout of illness 
followed. 

“No words can adequately describe the black pall of de- 
pression which then appeared to descend upon Avenue Road. 
Its dreariness affected every member of the household, and 
forced the spirits into the lowest depths. One typical Novem- 
ber day, when the gloom of the impenetrable fog outside was 
only equaled by the dreary gloom which prevailed within, M. 
as usual was sitting in the poor old invalid’s bedroom, simply 
that he might feel the comfort of a human presence near him, 
for he was too ill for conversation. 

“He lay buried in his pillows, and gave no sign of life 
except an occasional long drawn sigh—almost a groan—which 
accompanied the rising and falling of his hand, and that spoke 
far more eloquently than words could have done of the state of 
hopelessness into which he had sunk. For it was one of his 
worst days, when his ill-health completely mastered him, and 
although only of a temporary nature, it was terribly trying 
for him and very distressing for us. 

“Hour after hour crawled by. Darker and darker grew 
the room as the fog slowly descended like a thick veil before 
the window. 

“Complete silence reigned within. From without could be 
heard occasionally the far-off scream of the London and North 
Western Railway whistles, as the trains rushed with a dull roar 
into the tunnel near Chalk Farm Station. 

“At length a belated but prosperous bluebottle, as if in 
protest at the unusual silence in the room, flew noisily across 
the prostrate figure in the bed. Its buzzing fussiness was 
almost startling, breaking so suddenly upon the deathlike still- 
ness, and this led M., who was sitting by the fire, to glance 
across at it and cry, “ You ought to be dead!” 

“*Wh-what! What did you say?’ came in a feebly sur- 
prised tone from the pillows, and something very like a weak 
laugh followed. 
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“*T said that that vociferous bluebottle ought to be dead: 
and so it ought at this time of the year,’ she replied. 

“*T saw no bluebottle,’ he went on, and the tone of his 
voice showed signs of increasing amusement as he continued, 
But you suddenly looked straight at me and emphatically cried, 
‘You ought to be dead!’ 

“Having made that quite long speech, he broke into low. 
irresistible laughter! And what a welcome, welcome sound 
it was, for there could not have been a better sign that he was 
beginning to mend. It was so, and before the day was over 
M. ventured, with success—for she was not checked—to tel! 
him of an amusing little incident which she had shortly before 
experienced. 

“She had ever since wanted to tell him, but had not dared 
embark upon so long a story until that weak laugh gave her, 
as it were, permission.” 

It was not until his eighty-second year that it became evi- 
dent that Spencer was going to pieces both physically and 
mentally. 

In this year Spencer wrote an appendix to his autobiogra- 
phy entitled “ Physical Traits and Some Sequences” in which 
he reviews in detail his physical history. 

“Until the time of my nervous breakdown, I had good 
health. My constitution appears to have been not strong in 
the sense of possessing overflowing vigour, but strong in the 
sense of having a good balance. All through life, in late days 
as in early days, my state of body and mind has been equable. 
There have never been any bursts of high spirits and times 
of depression; but there has ever been a flow of energy moder- 
ate in amount, but sufficient for the purposes of life. 

“One consequence has been that I have preserved down to 
late life a love of amusements of all kinds. I never fell into 
that state of indifference which characterizes many. Concerts 
and theatres continued to be attractions until my broken health 
forbade attending them; a good drama being to the last, as at 
first, one of the greatest pleasures which life yields. Certain 
sports too, as salmon and sea-trout fishing, retained their at- 
traction until my strength failed. To friends who have lost 
liking for other pursuits than work, I have often insisted that 
it is a mistake, even from a business point of view, to give up 
amusements; since, when disturbance of health has made a 
holiday imperative, there remains no means of passing the time 
with satisfaction. ‘Be a boy as long as you can,’ was the 





THE PHYSICAL SPENCER 63 


maxim which I reiterated. Games, too, I played as long as 
physical powers allowed. Above all I continued to enjoy the 
country; my sojourn in which every summer was looked for- 
ward to as the great gratification of the year. How fully I 
entered into its concomitant pleasures may be judged from the 
fact that I went picnicking when over eighty. 

“Being moderate in amount, my flow of energy was never 
such as prompted needless activities. There are men whose 
fulness of life necessitates some kind of action—purposeless 
action, if no other. This was never so with me. Contrari- 
wise, I tended always to be an idler. Action resulted only 
under the prompting of a much-desired end, and even then it 
was with some reluctance that I worked at things needful for 
achieving the end... . 

“One of the traits of a constitution which, though not 
vigorous, was organically good, appears to have been a well- 
finished development of the structures which arise out of 
the dermal system. I was thirty-two before I had any sign 
of decay of teeth. I never had a tooth taken out or stopped. 
Of the eyes, which are also dermal structures, the like may be 
said. They have all through life remained strong. Down even 
to my present age (eighty-two) I read without spectacles; 
sometimes putting on a pair, but finding the inconvenience such 
that, on the whole, I prefer to do without them. I may add 
that I have, until quite recently, rejoiced in a strong light. 
That dislike to a glare which many people betray, even in their 
early years, I have rarely if ever felt. The like holds with the 
ears. Those around me say that my hearing is perfect. Is 
there any significance in this perfection and long endurance 
of teeth, eyes, and ears, all of them developed from the dermal 
layer? The implication seems to be that in the process of de- 
velopment there was no failure of nutrition at the periphery. 

“During these later years, when capable of any work, my 
dictation (according to Mr. Troughton) has amounted some- 
times to two periods of ten minutes each during the morning, 
and sometimes to three. Reading for more than a few min- 
utes at a time is mischievous, and listening to reading has to 
be restricted to fragments. It has been so even with music. 
Even so simple a thing as looking at illuminations in monthly 
magazines is too much for me unless taken in portions. Some- 
times things have considerably improved, as at Septon, in 1900, 
when I could walk about the garden a little; while at other 
times, as in the spring of 1901 and again during the present 
autumn (1902) I have been mainly confined to bed, even the 
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extra effort entailed by reclining on a sofa being too much. To 
all appearances this state of things will become more pro- 
nounced, and infirmities of other kinds, which have during 
these last years added to my troubles, will make such part of 
my life as remains still more to be dreaded.” 

But “feeble and emaciated as his frame now was, he had 
lost little of that strength of will which had always been a 
marked trait with him, and both nurses and doctors found him 
by no means an easy patient to deal with. No less emphatic 
was the assertion of scepticism in regard to the treatment 
ordered by the doctor . . . he wanted to know the reason for 
this, that, and the other mode of treatment recommended.” 

Save for the attacks of aphasia in 1902 and in the next 
year, there were no marked symptoms. He continued his cor- 
respondence and his interest in public affairs into his eighty- 
third and last year. 

Spencer at no time had the appearance of a confirmed in- 
valid. He was proud of his small hands and in his seventy- 
eighth year had a plaster cast made of them. He was also 
somewhat vain of his teeth, but, as Hugh Elliot remarks, it 
would have been better for him had they been filled. It was 
foreign to his method of thought to have one extracted, since 
it would have involved “a subtraction from his own per- 
sonality.” 

The trend of events in Spencer’s physical history run inter- 
estingly parallel to those of his father, even to the extravagant 
outlay of energy in the long walks of their childhood. His long 
invalidism was very evidently due to a hereditary weakness 
in the mental machinery—perhaps an inbred tendency not im- 
proved by the fact that the family had for at least two past gen- 
erations been devoted exclusively to mental pursuits, including 
the nerveracking business of teaching. Neither his father nor 
his grandfather did more “day by day, than wield the pen or 
the pencil, and neither of them was given to sports of any kind.” 

If one were in search of illustration of the connection be- 
tween mental activity and physiological processes, and their 
linking in emotional disturbances, he can find convincing proof 
in Spencer’s daily history. The unconscious working of the 
mental processes is also finely exemplified, for his work flowed 
from his pen without need for alteration, until] something went 
wrong with the machinery, the disturbances impressed them- 
selves on consciousness, the “secretion” of thought became 
painful, and vegetation was the enforced order for the re- 
mainder of the twenty-four hours. 
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If one must have a name for his disease, undoubtedl) 
‘neurasthenia” would, in our present state of knowledge, b: 
nost fitting, and more fitting than in most cases in which it is 
applied. There was some nerve weakness, but how or why is 


beyond our present gross knowledge of pathology. Whateve 
the lesion, we can be thankful that it did not interfere mor 
with the development of the philosopher's great work, and that 

was a stimulus to the production of his essay on “ Physica 
Education.” 
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HOW TO SOLVE THE INDUSTRIAL PROBLEM 
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ry NHE industrial problem has been solved by the ants, but 
| can not be solved by man. Ants are abundantly pr 
served in Baltic amber, belonging to a period about two millio: 
years ago, and it appears that they did then pretty much wha 
they do to-day. Their industrial system is fixed for very long 
periods of time, without any necessity for progress. It is 
highly successful; the ants literally own the earth. Ant b: 
havior is dominated by instinct, and ants not only can not g¢g 
on strike, they can not wish to do so. 

During the greater part of man’s history, he also was un- 
progressive. For many centuries he lived in caves, hunting 
wild animals for food, and clothing himself in their skins. H 
knew the mammoth, and left us drawings showing its hairy 
majesty. He had no industrial problem, because he was littl 
socialized, and knew nothing of machinery. 

In course of time pictorial writing evolved into written lan- 
guage, with an alphabet. Discoveries and inventions were thus 
recorded, and the knowledge of them was preserved for pos- 
terity. Each generation added its wisdom to that of all pre- 
vious ones, and progress became normal. No man stood exactly 
in his father’s shoes, he was a little more advanced along the 
road of human development. 

This principle of progress was not properly recognized 
accepted for a long while. The rate of change was very un- 
even, and in some cases quite imperceptible. In religion an 
philosophy it was customary to refer always to the learning ot 
the ancients, and thought was only subconsciously modified. 
That it really was affected by experience, in spite of all efforts 
to keep it static, is shown by the various reforms. The wine 
was new, and at length the old bottles burst. Even then, ther 
was often a pretense of going back to past ideas, instead of 
frank recognition of forward development. 

It is a singular thing that systems of ideas ran ahead 
their application to practical problems. The thoughts of ca\ 


men were embodied in clever drawings, not in inventions. 1 
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rue that the early applications of scientific principles made 
ssible to build the pyramids, but the early philosophies far 
inscend any mere utilitarianism. There was a surplus of 


ntal power, which delighted in exercising itself. Because 


s appeared to be the highest expression of human personality, 

ame to be held that mere practical purposes were somehow 

wer and inferior. 

Discoveries and inventions emerged, often by a kind of acci- 
lent. It sometimes seemed that necessity was not so much the 
mother of invention, as the reverse. All this paralleled in a 
way the evolution of life in general, which proceeds through 
the selection of variations which were not purposeful in their 
rigin. 

The industrial problem really began when manufacture 
reached a stage in which two or more had to cooperate to pro- 
duce. The smith was the type of the original manufacturer, 
literally the one who made things by hand. His skill was indi- 
vidual, yet even he had to be provided with metal. His magic 
blade, endowed it seemed with supernatural power, owed its 
qualities to the invention of steel. It was discovered that coa! 
greatly facilitated the making of metal tools, and this new fuel 
came into general use in spite of opposition. In those days a 
prophet, endowed with a knowledge of the future, might have 
sounded a warning. He might have pointed out that a day 
would come when through the use of coal mighty machines 
would be constructed. These would require many men for 
their manufacture, many others to use them. The mining of 
coal would become a great industry, requiring hundreds of 
thousands of men. In these ways great deeds would become 
possible, but the individual wou!d be submerged in the organi- 
zation. Ina true sense, man would be conquered by machinery, 
as the Erewhonians in Butler’s fanciful story maintained. 
Could all this have been clearly foreseen, it is conceivable that 
the people might have acted as the Erewhonians, and destroyed 
all machines, making it a criminal offense to have one in pos- 
session. At the very least, they would have wished to do as 
William Morris said they must, make a bargain with the ma- 
chine. It must be frankly recognized that the organization of 
industry, with all its benefits, is not without inherent disadvan- 
tages,—disadvantages which cannot be entirely removed. Per- 
sonal liberty and initiative are restricted; since many are in- 
volved, all must play according to the rules of the game. The 
great question is, how far is it worth while to go in this direc- 
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tion? Ifa nation of people acting cooperatively as a unit | 
secure abundant wealth for all, would it be worth while? 

We object to militarism, not only because it leads to 
but also because it enslaves the people. It reduces the j; 
vidual as such, to the lowest possible terms, excepting only th 
in command. Our American boys, while the war was on, { 
things as they came, with a good heart. But now the war 
over, we begin to discover what they thought about a nun 
of things. Most of them seem to definitely object to the n 
taristic system, as a system. Certain officers may have be 
stupid or harsh, but that is not the real trouble. The trou! 
is, that men are deprived of the amount of liberty and the p 
suit of happiness to which they feel entitled. 

It is easy for the average American to understand this, ly 
cause with us militarism is after all an exotic affair. It has 
never become natural for us, as it has for the Germans. But 
takes very little intelligence to reason from this example to t 
conditions in the industrial world. Labor unions complain tha’ 
if they are denied by injunction the right to strike the) 
virtually enslaved. In spite of the industrial organization, \ 
have kept up a pretense of perfect liberty to work or not, as o1 
likes. Theoretically, and according to common law, a man ma 
seek employment where and when he pleases, or may refus¢ 
This alleged fact is constantly cited by those who wish to mai: 
tain that our ancient liberties have not been impaired. Pr: 
tically, however, the working man is in a condition of bondag 
sometimes called wage-slavery. He is part of an organizati 
part of a machine. It is impossible for him to be a really | 
agent, and his employer is hardly in a better case. This is } 
hypothetical, it is actually a fact. It necessarily results fr 
the increasing complexity of organization involved in th 
vance of civilization. Industrial progress moves in this dir 
tion, and no thinking person is hardy enough to believe 
the current can be reversed. The recent coal strike expos 
the actual situation very completely. The affairs of this nat 
are now so thoroughly integrated that the cessation from 
of a very small percentage of men may prove absolutely calan 
tous, just as if some essential part had been lost out of a 
chine. The government is practically driven to the positio 
denying the right to strike in this manner, while all the 


} 
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making excuses and clinging to the verbal doctrine of lil 

The workers are not slow to perceive the incongruity. 
Historians will probably record, in criticism of the pres 

age, that whereas we had been brought by the logic of event 
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rtain position, we failed to get our bearings. Failing thus, 
were slow to move in the right direction, and our blindness 
inertia made death or misery for millions. This seems a 
sh criticism, but are we sincerely trying to think out our 
blems, and act intelligently? Are we even honestly facing 
facts? Do we realize that times are changing, and must 
Are we estimating prosperit) 


hange, in the nature of things? 
in terms of human welfare, or in terms of inanimate dividends? 
Do we really know or care much about the results of our ac- 
tions? These are not very original criticisms, but they ar 
pertinent. Perhaps the first great fact we have to face is 
this—that the organization of human affairs must and should 
extend not only within the nation, but between the nations. 
This organization, guided by science and democratically con- 
trolled, will enormously increase our power of production and 
transportation. It will create wealth for all, and do away with 
many of the worst terrors of disease. It may even improve 
the human stock, and create a posterity which will look back in 
amazement to the feeble folk of to-day. Every day opens up 
some new avenue of advance, reveals some new ray of hope. 
We are already so accustomed to many facilities our fathers 
never dreamed of, that we can hardly imagine ourselves with- 
out them. We rejoice in these gains, but all the time we are 
being drawn into a great world game, to be played by world 
rules, and not as we choose. The League of Nations is simply 
an attempt to frankly recognize the inevitable. The old liberty 
of the individualist, in respect to these matters, is departing. 

Are we therefore bound by the bonds of a Marxian fatal- 
ism—destined to be puppets of a completely socialistic state? 
The profiteer, the tyrannical capitalist, these are surely mere 
diseases of the system: but the system itself, when completely 
democratized, must dominate the individual. We will cure the 
diseases, but can we alter the patient’s constitution? 

It seems to me that the dilemma, if fairly faced, might lose 
most of its terrors. Grant increasing interdependence, and 
deny the right to strike; what then? First of all, I should say 
that with modern science, modern machinery, there is no valid 
reason for not producing all the basic necessities for human 
welfare. There is no valid reason for not making the hours of 
labor reasonably short and the conditions healthful. The state, 
which in the modern sense requires the services of all, is under 
obligation to attend to these matters. It is the duty of the state 
to establish a standard of living, and see that all industries 
reasonably conform to it, in respect to all the workers. The 
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time has long passed when the individual could do this for hi: 
self; it can only be done through community action. 

Scientific research into social conditions should becoms 
leading public function, and every industry should be watch: 
as a captain watches his ship at sea. Real justice should o) 
be limited by ability and the bounty of nature. All this mig 
come about under and through organization; it represents t! 
real advantages of that process. Under such conditions, strik: 
would appear as meaningless as a refusal to come to meals, a) 
the workers’ welfare would be better cared for by experts tha 
it could be through the operations of his will. 

Bellamy pictured some such millennium in his “ Looki: 
sJackward.” Morris rebelled, and socialist though he was 
would have none of it. He accordingly wrote the charmins 
“News from Nowhere” as an antidote. Most Americans, rea 
ing both books, would probably confess a leaning toward t} 
opinions of Morris. We don’t want to be bound, even by gold 
chains, and we are well convinced that the process would e: 
danger what we regard as the highest human attributes. Is 
there no better way out? It may well come through scie: 
and organization itself. The working day, if by that we mea) 
the period of obligatory service, may be reduced to six hours « 
less. Inventions and improvements are rapidly increasing p1 
duction per labor hour. Thus through bondage we may wit 
our way to all the liberty we need. Half our active hours maj 
be ours alone, to do as we please within generous limits. lh 
this wide field of opportunity we may develop personality, a: 
enjoy the sense of initiative. From the standpoint of nationa 
progress, these may well be the most fruitful hours of our lives 
wherein we shall leap boundaries and set new marks. Bu: 
the pitiful thing is, that we are as yet little fitted for thes 
golden opportunities. Who can say that the free time of mos 
people is well spent? Suppose the nation were put to-morro 
on a universal six hour basis, would the result be good? I 
would in any event be much better than the twelve hours of t! 
steel industry, but how many of us could profitably employ s 
much freedom from restraint? Idleness is destructive of cha 
acter, and meaningless occupation is little better. There 
actual danger that we may succumb to the effects of habit 
constraint, so that we can not use a large margin of liberty. 

If the present aims of the working classes are substantia 
gained, as they surely will be, it will be no small task to rea! 
the full benefits. Educational processes must develop 
power to play as well as work, if by play we mean free a! 
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self-directed occupation. Power of initiative must be deliber- 
ately cultivated, but also judgment as to when it may be prop- 
erly employed. If we are successful, we may see within the 


next hundred years an intellectual and spiritual development 
far transcending anything vet imagined. Yet this may onl\ 
be if we have a program, and deliberately set ourselves to real- 
ize it. 

At that time, the industrial question will have been solved 
in so far as we shall have attained an adequate modus vivendi. 
But it will never be solved as it is for the ant, because each gen- 
eration will face new problems. Human society under the con- 
ditions of civilization is dynamic, and its gods may never 
slumber. 

In the new day to come, it may seem probable that the bound 
time will appear so much less interesting than the free time, 
that its duties will be shirked. 1 do not think it will be so, as 
there will not only be the incentive of public service and uni- 
versal benefit, but also the joy of skill. The things we do many 
times are those in which we develop skill, and consequently 
the worker in his bound hours will work efficiently, with rela- 
tive ease and self-respect. In his free hours he will experimen‘ 
and blunder, and continually realize his imperfections and lim 
itations. The notable gains of the free hours will far transcend 
these of the bound, but they will be the survivors among many) 


unsuccessful attempts. 
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ENGLISH HARBOR' 


By Professor C. C. NUTTING 


STATE UNIVERSITY OF IOWA 


*OMETIMES one bores for water and finds oil. Thus a 
‘ party of naturalists went to the Leeward Islands to stud) 
the fauna of coral reefs and happened upon a spot chuck ful! of 
romance and overflowing with historic and legendary asso- 
ciations. 

Few Americans know that there is an island within 250 
miles of American territory where a foreign power has spent 
something like $125,000,000, in erecting dockyard facilities and 
fortifications for a great naval base and quarters for a consid- 
erable army. Let no one be disturbed, however, when informed 
that it is all true; for the foreign power is Great Britain, bound 
to us now by a comradeship that is destined, please God, to en- 
dure; and the great naval base is so far forgotten that there are 


imposing ruins of buildings whose very names and functions 


are unknown even to local officials. 
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1 Photographs by Maurice Ricker. 
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There are few more exciting chapters in the history of the 
New World than those dealing with the struggle, mainly be- 
tween Great Britain and France, for the group of islands 
stretching between Porto Rico on the northwest and Barbados 
on the southeast; a struggle that at times engaged fleets of con- 
siderable size and involved the question of naval supremacy in 
the Western Hemisphere. 

So prolonged and bitter was this contest that Great Britain 
found it necessary to locate a base of operations in the Lesser 
Antilles. Good natural harbors are few and far between in 
these waters. The United States has one now at Charlotte Am- 
alia on the Island of St. Thomas, the French have one at Guade- 
loupe, the British have one at St. Lucia; and that is about all 
that are at present available for modern shipping. 

But, for the purposes of the naval vessels of a century and a 
half ago, there was a harbor unsurpassed in natural and strate- 
gic advantages. John Bull, with his characteristic long-headed- 
ness, was quick to see the value of such a base and Captain 
Francis Cooper of H. M. S. Lynn and Captain Del Garno of H. 
M.S. South Sea Castle “ share the credit for calling attention to 
the great advantages which would accrue from providing a suit- 
able place in the West Indies for careening and refitting ves- 
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sels, and from thus obviating the need of sending ships a| 
way to the North American Colonies for the purpose.” 

The writer’s acquaintance with this locality was purely a 
dental. All he had known of Antigua previous to the sum; 
of 1917 was that it is a speck of an island in the Lesser Anti! 
His first impression was conveyed by an officer of the Qye! 
Line to the effect that Antigua is “hotter’n Hell!,” which 
probably an exaggeration. 











As director of a scientific expedition from the State Univer- 
sity of lowa, the author paid a hurried visit at the suggestion o! 


) 
( 


Sir Francis Watts, Imperial Commissioner of Agriculture 
the British West Indies, little thinking that he was destined t 
spend considerable time at a place of which Aspinall says: 

“In the entire chain of West Indian Islands there is no spot 
at once so romantic and so full of historic interest as English 
Harbour, which lies at the southeast corner of Antigua, the seat 
of government of the Leeward Islands.” 

The only port available for large vessels is in the harbor 
St. Johns, a commodious one in point of size; but so shallov 
that the anchorage is about three miles from town and pas 


Algernon E. Aspinall, “ West Indian Tales of Old.” The write: 
indebted to this work for most of the dates mentioned, although man) 
the historical facts and legends were learned from various residents 
the island and from publications loaned by His Excellency, Governor 1 
V. Best, at that time acting governor of the Leeward Islands. 
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sengers are transferred to a wheezy steam launch that may, or 
may not, reach the landing without breaking down and drifting 
about in one of the furious tropical downpours of that region. 

The glaring white streets and houses of St. Johns impress 
one most painfully on landing; but the auto ride through the 
valleys and over the hills, on excellent roads and with novelty 
everywhere, atones for the initial discomfort. Our course trav- 
erses the central valley that in past times cut the island in tw 
with a stretch of salt water where we now ride. The people, 
practically all black, are trudging along the road or riding 
donkeys which resemble slightly magnified jack rabbits. 

Later we enter a hilly, indeed almost mountainous, region 
where we glimpse delightful vistas of little side valleys with 
hamlets of grass-thatched huts snuggled under cocoanut palms 
with a goat or two and innumerable pickaninnies naked and 
unashamed. Now we glide through a larger village, such as 
Liberta, with the little white Wesleyan Church crowning a hil! 
top, and then we pass a great thicket of thornless cacti, the kind 
used by Burbank in producing his famous strain which com- 
bines the succulent leaves of the prickly pear with the thorn- 
lessness of the Antiguan form. 

Here we pass a village pump with its group of women, re- 
minding one of Bible scenes, except that here kerosene cans ar‘ 
poised on the heads instead of the graceful water jars of th 
East; but the women here are just as graceful in their pose as 
their oriental sisters. 
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Mounting an unusually high hill we get from its summit a 
glimpse of the deep blue of Falmouth Harbor, encircled by 
almost mountainous peaks, reminding one of Swiss Lakes. 
Here, too, we see over the neck of the “ Middle Ground” the 
yellow buildings of the dockyard at English Harbor, our des- 
tination. With honking horn we rush through the remnant of 
the village of English Harbor, over a mud-flat skirting a man- 
grove swamp and come to a stop before a solid wooden gate 
between massive stone pillars. Honking some more for the an- 
cient warder, who hobbles out, salutes and swings the gate on 
its creaking hinges, we enter the most historic spot in the West 
Indies. 

A gorgeous flamboyant tree shades the caretaker’s house on 
the right as we glide between the “‘ Capstan House” and naval! 
barracks and bring up in front of the great stairway in front of 
the “ officers’ quarters,” our home for a month of strange and 
uncommonly interesting experiences. 

This building is the most modern of all and replaces a much 
older one destroyed by the great hurricane of August, 1848. 
The lower story is occupied by a series of huge tanks contain- 
ing rain-water, the only water for drinking and laundry pur- 
poses available at the dockyard. Above are the living rooms, 
which furnished space galore for our entire party of nineteen, 
besides a dining room and kitchen, and spacious verandas in 
front and rear, stone-flagged and deliciously cool from the con- 
stant trade-wind from off the open sea. 

On moonlight nights this big veranda was next door to 
Heaven, with hammock chairs, congenial friends, the gloriou 
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hield of the tropic moon creeping over Fort Barclay and re- 
‘tected in the still waters of the harbor, music from Stoner’s 
andolin, an evening pipe and the contentment that comes from 


: hard day’s work in a naturalist’s paradise. Such a combina- 
tion makes one realize the worth-whileness of being alive! 

And yet this spot was regarded as simply a Hell-hole by the 
fiicers of His Majesty’s Navy under the conditions existing in 
1756, when Captain Edward Thompson wrote: 











“With the strictest truth I may call this one of the most in- 
fernal places on the face of the Globe,” and the great Nelson 
says: “English Harbour I hate the sight of!” and calls it a 
“vile hole.” The ravages of yellow fever in those days were 
frightful; the Stegomyia, a mosquito that now is known to be 
the carrier of this dreadful pest, being bred in countless swarms 
in the rain-water tanks and neighboring mangrove swamps. 
Whole crews of naval vessels were stricken and practically 
wiped out. 

The naval barracks, a brick structure 100 feet square, is stil] 
standing and served as our laboratory, though decrepit and 
leaky. The old “capstan house” contains a cherished relic of 
the present King George V., which was shown us very rever- 
ently by the caretaker as a special favor on the fourth of July. 
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THE FRONT OF THE OFFICER'S QUARTERS, 0c‘ 
BARBADOS-ANTIGUA EXPEDITION 
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s an inscription supposed to have been made by His Majesty, 
en on H. M. S. Canada on a brick wall and enclosed in a sort 
cupboard. It reads: “A Merry Xmas and a Happy New 
Year 2 you all.” We stood with uncovered head and were duly 


mpressed. 

There are a number of other buildings in various states of 
lilapidation. One consists merely of rows of great stone and 
brick pillars capped with mortar domes; but no one now knows 
for what purpose it was intended. 
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NAVAL BA 


Standing in the quiet and peaceful scene of the present, it is 
hard to imagine the place as it was—the bustle and clamor of 
the dockyard when, especialy during the hurricane season, con- 
siderable portions of the Royal Navy put in here to refit. 

The clang of hammer and clank of chain, the songs of sailors 
careening vessels and the picturesque oaths of brawling men re- 
echoed in the turmoil of strenuous activity. It was a time of 
hard drinking and strenuous profanity. The officers’ quarters 
saw many a wild revel and the requisitions of that day reveal 
large orders of wines and liquors, and many a son of Briton’s 
nobility gave himself up to unrestrained license. Theatricals 
and cock-fights, interspersed with drinking bouts, were popular 
forms of amusement when Prince William Henry visited the 
place in 1786 and seems to have been a general favorite both 
with Navy men and the aristocracy among the Colonials of the 
day. 


v x. --6. 
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A large anchor, attached to a massive block of cement 
probably used in careening vessels, marks the place of a tra; 
that stirred up quite a commotion at the time. It is know 
the Camelford anchor. Lord Camelford of H. M. S. Slo 
War Favorite seems to have been one of the most reckless 
fiery tempered of the young officers of that period. A ques 
of seniority arose between him and Lieutenant Patterso: 
resulted in bitter enmity. A direct issue presented itself \ 
the latter refused to obey a command of Camelford’s, 
promptly seized a pistol and shot him dead on the spot w! 
the anchor now rests! 
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From the accounts which come down to us this seems to ha 
been a needless murder, and nearly resulted in a mutiny; b 
Camelford was acquitted by the court martial, only to die later 
in a duel in which he confessed himself to have been the ag 


gressor. 

A sun-dial, set on a column of masonry and enclosed 
iron railing is still remarkably accurate as a timepiece 
served us well during our stay. 

Looking west across the water from the officers’ quarters 4 
hilly promontory is crowned by Fort Barclay which mount 
formidable battery with numerous embrasures for guns, a! 
solid stone powder house with a roof of heavy masonry. 1! 
we decided to use for a refuge in case of a hurricane. Steps 
in the cliff led down to a little landing on the lee side otf ' 
promontory, while on the other side the breakers pounded 


cessantly. 
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rHE SUN-DIAL IS STILL A REMARKABLY Acct 


On another hill to the south of the dockyard the white walls 
of Clarence House peeped from its shelter among the trees 
Originally intended as a residence for the Duke of Clarenee, 
afterwards King William IV., and then as the Admiral’s house, 
it is now occupied as a country house by the Governor of th« 
Leeward Islands, His Excellency, Acting Governor Best, who 


was our most gracious host on several occasions. At certall 
times and under favorable conditions the ghost of Lord Nelsor 


1? 


is said to appear at Clarence House; but we looked for him 
vain, particularly on moonlight nights. 

The great Admiral, by the way, detested English Harbor 
and called it unkind names. This may be due to the fact that 
he was violently in love at the time of his sojourn there with a 
charming young widow who lived on the Island of Nevis an 
afterwards became his wife. Like most sailor-men, Nelson was 
most ardent in his affections and doubtless chafed and was u! 
usually irritable on account of the enforced separation from t! 
object of his affection. All of which leads us to doubt any 
clination to visit English Harbor even in ghostly guise. 
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A military road of easy gradient leads upward from Clar- 
nee House to Shirley Heights, often called “the Ridge.” On 
either side of the road is an impenetrable jungle with many 
bristling cacti and other thorny plants, among which is the 
“ wait-a-bit,” exceedingly well named as its vicious recurved 
thorns grasp one’s clothing with a tenacity which demands 
pause and elicits fervent profanity from the ungodly as one 
waits a bit to free himself from the entanglement which grows 
worse at every movement. 

Ruins are everywhere. Here an old gun emplacement and 
there an ancient dismounted cannon. Here a vault-like powder 
magazine and there a massive fragment of wall. The remains 
of a great hospital are now occupied by a few donkeys and 
goats, and human squatters who come to beg in a mechanical 
and unenthusiastic manner of the very occasional stranger. 

Among the most impressive of these ruins is the old officers’ 
quarters with a long colonnade in front, the imposing arches of 
which testify to the original massiveness of the building. At 
one time many thousand British troops were quartered on “ the 
ridge.” Crowning one of the summits is a great catch basin 
with large cisterns under them which still hold enough water, 
apparently, for several regiments. 

We strolled over most of this territory with Governor Best, 
who gave us much information regarding the ruins which sur- 
rounded us. 

At the end of the ridge, facing the windward coast, is a 
lonely cemeterv in which stands a monument to His Majesty's 
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men of the Leeward Islands who sleep their long sleep undis- 
turbed by human presence or activity, with the ever restless 
surges of that stormy coast for requiem. Most of these me! 
had been victims of yellow fever which had decimated thei) 
ranks in the decade between 1850 and 1860. Some wanton has 
plastered over the inscriptions on three sides of this monum 
with hard cement, thus obliterating most of the record. 

Many individual graves are there, with stones toppling ove! 
and the inscriptions fast becoming obliterated. The 4th Roya 
_Artillery lost many of its members here, and that organizatio! 
has recently put the place in as good repair as possible, clearins 
the ground from the invasion of the jungle and straightenins 
many of the grave stones. The thought uppermost in the mi! 
of the writer in such places is the utter futility of it all! W 
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upon the stage of life for such a pitifully short moment of 
e, and then our friends attempt to save us from oblivion by 
ting monuments which soon topple over and the graven 


rd of our short existence is wiped off by the hand of time, 

| strangers come and wonder who it was that rests in the 

ernal solitude of the place! 

Below the point on which the cemetery rests is a great cliff 

sandstone, carved by the pounding breakers into a series of 
gigantic pillars, known as the “ Pillars of Hercules.” This is 
me of the most picturesque of all the scenes about English Har- 
bor, and we often dodged the breakers while collecting on the 
rocky flats below this ocean-sculptured cliff. 

Standing near the monument and looking northward we find 
the whole panorama of the English Harbor region spread out 
as on a map. Far below is the dockyard and still beyond is 
Ordnance Bay with its fringe of mangrove swamp; while to the 
north of the dockyard rises Monk’s Hill, formerly very exten- 
sively fortified, on the top of which perches the signal station 
from which the passage of all vessels is reported. 

Returning to the dockyard towards sunset, we are in time to 
see the multitudes of bats streaming from the attic of Capstan 
House on their nightly foray against mosquitoes and other night- 
flying things. We believed that our immunity from malaria 
was largely due to the activity of these swarms of bats which 
reduced the numbers of the malarial mosquito to insignificant 
proportions. 
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After supper we sit on the veranda and dream of the past 
glories of the place, and particularly of the Great Admiral] a: 
his colleagues, the Olympian heroes of the Mistress of the Sea 
We Yankees seem something of a misfit here. Nelson and ! 
associates were, to say the least, not cordial in their attitud 
towards the United States shortly after the Revolutionary war; 
and the feeling was reciprocated with enthusiasm. He “drew 
down on himself no little odium by the efforts he made to pre- 
vent smuggling between the new United States and the Britis! 
Colonies,” according to the Encyclopedia Britannica. 

If Nelson and his fellows do actually revisit the plac 
spirit, they must have been distinctly unhappy on July 4, 19138, 
when a party of American naturalists celebrated our natio! 
holiday at the old dockyard. 

Early in the morning of that day Governor Best called us 
by telephone to express his cordial good wishes, saying that hi 
remembered what the day means to us and hoping that it w 
be a happy one. Nothing could have more forcibly impress 
us with the cordial relationship now happily existing bet 
the great English-speaking nations. 

At our suggestion the historic flag of Clarence Hous: 
brought over and spread to the breeze beside the stars 
stripes in front of the officers’ quarters. After breakfas' 
imposing personage of colored extraction asked for an 
view, and, bowing low, delivered himself as follows: “ W: 
derstand, perfessor, that this day is your Xmas; and | d 
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vith your permission, to bring my string band and give you 
nleasure.” I explained that the day was a national! and not a 
religious holiday with us, and accepted the proffered entertain- 
ment with thanks. 

Soon the music was heard in the direction of the dockyard 
gate; and the band, led by Potter, marched around to the front 
of the quarters, countermarched, and took its place beneath the 
veranda on which we were assembled. The band consisted of 
six pieces in the hands of men and boys down to the age of a 
little fellow of eight or ten. There were a fiddle, two guitars, a 
mandolin, a triangle and a “pipe.” This last was literally a 
two-inch gas pipe, bent at one end like an umbrella handle, into 
which a boy blew with distended cheeks and produced a series 
of deep grunts all in the same pitch and keeping excellent time. 
It seemed to function as a bass drum in the aggregation. 

At the sound of this inspiring music the servants gathered 
from all quarters and a dance was soon in full swing. Even 
the ponderous cook was grasped around a fraction of her gen- 
erous waist by Potter himself, and the shuffle of bare feet kept 
time with the booming of the pipe. They danced with much 
swaying of the body and little movement of the feet, their faces 
m- 


illuminated with an ecstasy of exalted emotion. Such, I 


agine, was the face of David, as he “danced before the Lord 
This music kept up for several hours. In the afternoon we 


had speeches appropriate to the occasion. By all odds the best 
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Hal Shephe ra ol 


these Was an impromptu one by the Rev. 
full of patriotism 


st. Paul Parish, who gave a snappy address, 
ind good will. 

By a curious coincidence we were staying at Government 
House at St. Johns on July 20, when the Governor received and 
read to us a cablegram announcing the success of the American 


troops in the initial drive which developed into the victorious 
That evening, after din 


offensive that ended the Great War. 
ner, we joined most cordially in toasts proposed by His Excel- 
lency to “ The King,” ” 
And the memory of those two flags, side by side in that old 
British stronghold, as they were in the battle line in Francs 
will remain with us longest of all the mental pictures of our vis 


and “‘ The President of the United States. 


to English Harbor. 
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THE PROGRESS OF SCIENCE 


THE DISTRIBUTION OF MR. 
ROCKEFELLER’S GIFT 
FOR EDUCATION 
IT will be remembered that on last 
Day 


nounced” gifts 


there an- 
by Mr. John D. 
Rockefeller of $50,000,000 to the 
Education Board and $50,- 
to the Rockefeller Founda- 
tion, the money to be available for 
immediate The former gift 
primarily for the in 
salaries in colleges and universities, 
Mr. Rockefeller “ While 
this made genera! 
corporate board, I 


Christmas were 


General 
000,000 


use. 
was increase 
saying: 
for the 
of the 
should cordially endorse a decision 


gift is 
purposes 


to use the principal, as well as the 
income, as promptly and largely as 
for the purpose of 
with the higher insti- 
tutions of learning in raising sums 


may seem wise 


cooperating 


specifically devoted to the increase 
of teachers’ In. trans- 
mitting the gift to the Rockefeller 
Foundation Mr. Rockefeller 
fically authorizes the trustees 
utilize both principal 
for any of the corporate purposes 
of the foundation which, as stated 
“to promote the 
throughout 


salaries.” 


speci- 
to 


and income 


in the charter, are 
of mankind 
While imposing no re- 


well-being 
the world.” 
striction upon the discretion of the 
trustees Mr. Rockefeller in his let- 
ter of transmittal expresses special 
interest in the work being done 
throughout the world in combating 
disease through improvement of 
medical education, public health ad- 


“ee 


ministration and scientific research.” 
While there 
in perpetual foundations that may 


are serious dangers 


control education and research, Mr. 


Rockefeller deserves sincere appre- 


ciation for the manner of his 

and the objects to which they 
In the prin 
as well as the interest availabl, 
immediate thus 


emergency until the people lear 


devoted. making 


use, meeting 
need of adequate support of 
tion and research, an admirabk 
ample is set. In combating dis 
throughout the 
motion of medical education, pub 
health 

research, the foundation follows 
most important and the most pron 


world by 


administration and scient 


ising direction of public servic« 

There now 
appropriations from these gift 
The general Education Board | 
appropriated for endowment to it 


are announced lars 


crease salaries the sum of $12,851, 
666 to about a hundred 


on condition that they shall them 


institutior 


selves reach the goal they had set 
and for the purpost 
supplementary sums aggregating 
$30,613,334. Thus, these colle 
universities if successful will 
increase their endowments 
able for teachers’s salaries to th 
extent of $43,465,000. An add 
tional sum of $2,184,384 was appr 


secure same 


and 
ava 


priated covering a period of on 


three for immediate us¢ 
increasing salaries. 

For medical education and 
search $5,000,000 
to endow a medical 
University of Rochester, Mr. Geor 


’ 


years 


has been 


school at 


Eastman giving $4,000,000, 
tion to the $1,500,000 he had alt 
given for a dental dispensary 
Foundation further gives $1,520! 
to the Washington University M 
ical School; $1,000,000 to the ’ 
Medical School; $750,000 to 











fiftieth anniversary of whose editorship of Natu 


science, has recently been celebrated Sir Norm 


our years of age, has been director 


London, nd eader it 
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larvard Medical School and $400, 
00 to the Johns Hopkins Medical 
} 


nool. 
Since the Rockefeller Foundation 

s cooperating with governments in 
nany parts of the British Empire, 
recognizes the importance of aid 
medical education in London, 
here the training of personnel and 
ie setting of standards for health 
rk throughout the empire are so 
argely centered. It has conse 
uently offered to give about $6,000,- 
00 to the University of London for 
1e medical school and hospital of 
niversity College. Dalhousie Uni- 
ersity Medical School receives 
$500,000, and the Medical Research 
Foundation of Elizabeth, Queen of 


the Belgians, at Brussels, $200,000. 


THE FOURTH ANNUAL MEET 
ING OF THE PACIFIC DIV!1 
SION OF THE AMERICAN AS 
SOCIATION FOR THE AD 
VANCEMENT OF SCIENCE 
THE fourth annual meeting of 

the Pacific Division was held at 

Seattle in quarters provided by the 

University of Washington on June 

17-19, 1920. The 1919 meeting held 

at Pasadena was a pronounced suc 

cess, exceeding in point of interest 
and attendance any previous meet 
ng, and fully justifying the wisdom 
of the natienal council in providing 
or a geographic division of the 

American Association to accommo 

date the large and active member 

ship residing west of the Rocky 

Mountains. 

Notwithstanding the long distanc: 


between centers of population on 


the Pacific coast, or perhaps rather 


on account of them, the executive 
mmittee has pursued the plan of 
holding the annual meetings alter 
lately in different and widely sepa 
rated sections of the Pacific Coast 
area, believing that although the 
largest attendance is not to be 
realized in this way, it best sub- 
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THE PAN-PACIFIC SCIENTIFIC 
CONGRESS 
As the result of informal confer- 


ences and.much correspondence, a 


congress has been organ- 
ized to meet at Honolulu, August 

to 20, 1920, under the Chairman- 
ship of Professor Herbert E. Gre- 
of Yale on 


leave of absence 


scientific 


University, 
for scientific work 


gory now 
in Hawaii. 

The purpose of the congress is to 
problems of the 
Pacific Ocean region and to suggest 


outline scientific 
methods for their solution; to make 
a critical of 
knowledge, and to devise plans for 


inventory existing 


studies. It is anticipated 
will 
program 


future 
that formulate 
for of 
search which will serve as a guide 
for indi- 


this congress 


publication a re- 


for cooperat ive work 


viduals, institutions and govern- 
mental agencies. 

Representative scientific men from 
the interests in 
whole or in the Pa- 


cific will be present, and a number 


countries whose 


part center in 
of men whose researches demand a 
knowledge of the natural history of 
the 
have 
attend. 

The of the 
is in the hands of the Committee on 
Pacific Exploration of the National 


lands 
to 


Pacific islands and shore 


expressed their intention 


program conference 


Research Council, which consists of 
the following members: John C. 
Merriam, University of California, 
Wm. Bowie, U. S. 
and Geodetic Survey; R. A. Daly, 
Harvard University; William M. 
Davis, Harvard University; Barton 
W. Evermann, California Academy 
of Science; Herbert E. Gregory, 
Yale University; E. B. Mathews, 
National Research Council; George 
F. McEwen, Scripps Institute; Al- 
fred G. Mayor, Carnegie Institu- 
tion; William E. Ritter, Scripps In- 
stitute. 


chairman; Coast 
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The meetings will be arrane: 
the foll 


desirable 


emphasis 
Research 
augurate; projects described in 
detail with 
their significance, and their bea 
on other fields of study. 


place on 


topics: 
siderable referenc: 
Invest 
tions designed to lay the foundat 
tor a higher utilization of th 
nomic resources of the Pacific n 
included. Methods of 
tion with a view to eliminating 
necessary duplication of money 
energy. The best use of the 
now available and the source of 
ther endowments. 

In addition to those 
by the Federal and Territorial ¢ 
the 
ganizations of Hawaii 
Bernice Pauahi Bishop Museum 
Ethnology and Natu 
Hawaii, 


be coope! 


Maintains 


ernments, active scientifi 


include 


Polynesian 
History, the College of 
Sugar Planters’ Experiment Si 
tion, The Marine Aquarium and 

Volcano Observatory. Between H 
olulu 
sailings 

steamship 
lished routes bring Hawaii into 

with Canada, New Zeala 
Australia, the Philippines, C! 
and Japan. In order to 
accommodations, 
outward 


and San Francisco regu 
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companies, and 
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tions for both 
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date. 
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WE record 
of Dr. John 
Cleveland, known 
tions to mathematical 
of Marvin Hendrix Stacy, profess 
of civil engineering and dean at 
University of North Carolina; 
Dr. Alexander Ferguson, profess 
of pathology in the School of M: 
cine, Cairo, and of Frederick Kol; 
Ravn, professor of plant pathol 
in the Royal Agricultural Colleg 
Denmark. 
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